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CHAPTER  FIRST. 
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■f  tKttn  «t  lb*  OrdDmoM  Daputaaal.      Tba  kl>da  and 


a.U.  (riBad,  {  *7-l*\ '~-  }  Modal  IMI. 

" '  -     ■ "     IWI. 

BroDta "      IMI. 

18S7. 


f  llMBla 

ruu... 


■'IS 


1H30. 
IMI. 
I84I. 

I»44. 
IWI. 
1H4. 

IMt. 

18C1. 

tHl. 
INI. 
IHI4. 

1041. 

IMI. 
1)141. 

IKI. 


ORDNAKCK    MANUAL. 


el  1841 

:::: 

;;    Cutirod 

1S41 
IBtil 
1&I4 

ider 

...BroDio 

isei 

IMl 

IS 

13    ■ 

Co«h(irn.~ 24-pouiiiler. .. 

Tbcrr  arc,  in  lomc  of  Ihe  foria,  funs  of  ad  olJcr  model  IIikd  Ihe  eboic. 
Tlic  'tlZ-pounJer  gun,  and  ibe  6  and  lU-incli  B»-cout  howilMr*,  arc  sup- 
prc'^sed.  hy  onler  of  Feb.  0.  1861. 

The  furms  nf  Ihe  MTeral  piecea  of  ordnauce  are  Fhawo  ia  Ihe  platca  1, 
2.  <>.  7.  0.  II),  11,  and  14. 

Gum  and  bowiiters  lake  ibeir  denomiDiUaD*  from  ihe  weight!  of  iheir 
solid  shot  in  round  numbere,  inclaillng  tbe  42-pounder;  larger  pieeca, 
riie  guns,  and  morlari,  from  tbo  dlamelBT  of  Ibe  bore. 

DEFINITIONS. 


NOMENCLATURB.  15 

r. — Tlic  phcMiliier  at  the  ha««  of  the  trannion. 
Bmtw  —All  the  p&rt  borcU  out,  incluiling  the  chamber,  and  the  junetioD 
'  iW  tptirr  with  the  chamber. 
(l«»'<ir'.— The  »mall  part  of  nome  bores;    it  containa  the  charge  of 


U  mrr  rk,MmUr. — A  conical  cham>>er  which  is  Joined  to  the  cylinder  of 
Ui«  bcrr  Lt  a  fxtrtioo  of  a  spherical  surface. 

Tnt*  fr:wkJ*t^*  — The  'liffcrence  between  the  true  diameters  of  the  bore 
ax  I  tyf  thr  ball 

J>w-i-r>M^.  —  K  block  of  metal  at  the  outer  opening  of  the  Tent,  to  facili- 
t«se  attachinir  a  lock  to  the  inin. 

.\*rmrji  tiM'  tf  n-jki. — A  line  drawn  in  a  Tertical  plane  through  the  axis 
«tf  i!^  pir«'e.  from  the  highest  point  of  the  base^ring  to  the  highest  point 
c/  \\^  swrll  of  the  niuftle.  ur  to  the  top  of  the  sight,  if  there  be  one. 

S^'ytfAl  €myi*  r,f  tiv^r.— The  angle  which  the  natural  line  of  sight  makes 
v^tk  tk'  ait«  of  the  |iiee^ 

iKtf^"  —  TLr  difference  of  the  ^mi-diameters  of  the  base-ring  and  the 
v«e  '»  cf  rhe  mniilr,  or  the  miicile-liand.  It  is  therefore  the  tangent  of  the 
n«r«'*!  atiflr  of  «it;llif.  tii  a  radiun  e'lual  to  the  distance  from  the  rear  of 
ia*  ^^-^  r.fig  t  .  tijf  I. !•/?.••?  I",  fj:  of  ihe  •well  nf  the  mtixtle,  the  eight,  or 
t&*  fr  n*  «-f  thr  niutile-l'tnd.  an  thr  cave  maj  be. 

/•^^T*" «  i^ramre.  —The  eicr*«  of  weight  of  the  part  in  rear  of  the  trunnions 
9^^  ?hai  ir»  fron*  :  i(  i*  m#a«iired  hy  the  weight  which  the  breech  bears 
«%  a  b«Ua- «-.  thr  |>oini  '»f  *uppi>rt  reMing  at  the  rear  of  the  ba<*e-ring, 
•i  *.a«  ba»r]iae.  ur  at  the  bi>ftom  of  the  ratchet,  the  gun  being  suspended 
f."«v-:v  '.tt  ijue  ati*  of  the  trunnion*. 

ii*%td!*»  -ITat  ring*  caat  on  some  bronte  piecr*:  they  are  p1ace<i  with 
*.k*.r  t^ntrr*  t.irr  ihe  centre  of  graTitjr  of  the  piece. 

f^'  — \  lag  of  metal  ca»t  on  some  mortars :  it  is  attached  to  a  clevis  bjr 
a  bi»!x,  an*!  convtitute*  a  handl<*. 


.SOMEXtM-ATrilK. 

•  « 

/*«••#  -The  *-.fr.  a  rTlin<It  r  terniiuttrd  !»v  a  t^mi-r/.S  ■#«.♦./.  the  rhiunf^. 
Tfc*  '.rr^'eK.  the  ftg#'-'»/.iV,  ihr  *■«  ■'»,  ihr  n«fk.  The  'mm/v  •/  /A*  y»«»»  ;  the  rt- 
■  "'■••.  'he  ^Atf«#,  thr  mmilf.  the  /•i'-/.  the  trunni'tn*^  tlir  nm* ttiet  for 
*^.C«  i  g>«t«,  rrmi'^tet    «ruu^ht  r(ip|*rr,  «i«*rrwed  io 

JV.«<^  " }•      Niia# 

• '^i  t  Ski  t  If*        \  111  t'l  the  III*  Tr  til*'  r  .     K*' :   ili    »i/^'^.|^*' 

M    Br«aa      Omt   thr  <-.: •.!'.,'«.   tlt«*   (r,  .'..  the  t"   '.  ami  a<i<l  litc  f'.trhfi. 

1*9  Ike  *<n«  r^at*  tm^rf  i'§,   %t\  \  th*-   '  ir 

"oltimhivlf  an'  tuortir-  h%\t'  (h«'ir  \'*ui<  in  plane-  |i»rallel  to  the 


« 


I 
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|>Ub«  llirnngh  ih*  ntin  «l  ihc  bore  Mitl  ti«rp«n<liculBr  to  th«  iiia  of  Ihr 
Irtmriiaii*,  ■■><)  kt  ■  distance  from  it  eiiuni  to  oae-hklf  lb*  radiui  nf  iLr 
hoTB.  Tht  TanU  »«  at  HgLt  angles  tn  Ilie  elvmtals  nf  Ihe  e^lioiltr  ••! 
Iliabor*:  Ih*  on*  on  Ih*  rigbt  of  iho  axit  i»  nolbnn4  (ntirrlj  thmagli  r 
Ui*  bora,  hy  on*  inah.  Tbi-  rsnl  ot  llig  licgc  and  Be\d  pieeM  1>  at  ligli' 
•nglM  to  th*  aiiii.  and  in  lh«  terilcnl  plane  paialBg  through  IL 

Gun*  of  tlie  .WhM  <■/ IMl  nn./1844. 

The  taniB  aa  for  gum  of  m<Hl«l  of  1861.  willi  Ibr  following  eiovplion*  : 

fani. — The  ion  is  lermlnaled  li;  a  plans  perpendlcuUr  to  th*  axle, 
ttnlltid  with  the  siilea  (id  prnHIc)  lij  an  are  nfa  elrfrl*.  I  lie  radlua  of  wfatoli 
la  on*<roiirlh  of  tfie  diatnvtfr  of  iho  bora  al  tjie  bollora,  Th*  rrnt  ti  hi 
the  rertioal  plane  paning  through  the  axia.  ■»<!  makee  an  angle  of  iU>* 
with  iL  It  enters  the  hnr*  at  a  illatanee  from  th*  hollotn  «iqual  tn  ona- 
fourth  the  diamel^^  of  the  hurt. 

Add  the  itfmd  rrmfivft.  Ihe  •tfril  of  Ihi  m-utle. 

JTvaMDi^i— Add  the  /lllri  of  ikt  eatraUt,  tbs  Imtt-nitg,  the  Icetfirt*. 
the  rkau-ring.  the  ptuitU-mauliUngM,  jrn  ffhrnat.     The  nwiiatm  art  lylm- 

FlM.!)  (icxa.^Tho  taiii*  M  aboTO.  rxcopt  ■■  rollawn:  ObiU  lb*  (H^aii 
rri'^fbrrtf  ieek^pitft,  rhatt^rmy^  two  trhinut,  and  add  rmt'jHftf,  wrougbt 
Mpper.  msrawnl  in.  tor  bronia  pina.  Tha  ailragal,  the  JtVtti,  the  lip.  tbe 
fittt,  tb«  AaaifjM  for  the  IS-pnundera. 

Catimaliuii. — Sana  ai  ^n*  of  the  model  of  1841  and  IH<4.  eii^epl  i- 
follow*;  Barr,  add  thp  rkamhrr  i-jlludrieal,  terminated  h;^  a  Ifsv^ir'. 
Ibe  yiMwMtfii  af  tht  bnrt  with  cAantrr  conical;  add  th*  raulfl.  the  *«•' 
fitft;  onit  (be  Inrk'/nrti. 

8sa-Cd*>t  Howirma. — Same  *e  gaa*  of  model  of  IM4,  eieepl  ••  fol- 
low*:   Bort,  add   the  rkamfiir  cfUndrioal.    tha  ^imcfini  e/  lit  tort  irkk 

MmUiitgi—\M  the  r^-Virrr^iid- 

Sttdl  HuwiTiiBii. — Same  aa  sea-coaal  howitiera.  eioept  •*  foUewi :  for 
lh*firilrtin/om.  subaliluin  the  rmu;  the  haae  of  breccb  le  the  froalum 
ofacone;  otn'xl  Itiv  r-kittr-r-tng.  tb*  ""11  "/ llu  muitU :  add  the  ■■ui/i-luerf, 
the/Uf(. 

Pisi-u  BowtTtKBa — flame  a«  »ca-eonR  howllten.  except  a*  follows: 
B*tr  e/  trMvA,  a  frdetum  of  a  oone ;  oiult  iMi-jmcr,  mn/fxr-bamJ,  twril 
»f  anatU:  add  BHulr-Aeoi',  iliit,  kmitn,  except  for  Ibe  IS-poondrr 
wUeb  ha*  none;  trut-fitti,  wrought  copper,  >>rrawed  in. 

lfocn*i)i  tt«wmsKi>. — ftane  aa  fleld  I'J'ponndar.  aicepi  for  rm/mr- 


SlA-0»MT  1Imi(AB>.— Tb*  iivrr,  Ibo  <AanArr  n 


temiinaled  hy  a 


^•m 


SOMZHCLATVUE.  17 

;  thm  JmrnHmm  •/  ike  bcrt  with  ekamber,  (in  profile.)  the  arc  of  a 
Tk«  k^df  mf  iki  tmartmr,  the  bretck^  portion  of  %  sphere ;  the  trun- 
1  ik«  ead  of  the  hreech ;  the  rmb^sfs,  the  muzjU,  the /ace,  the  ihmi- 
tW  emr.      Vent  at  right  angles  to  the  axis  of  the  lutre,  in  the  Ter< 
pUfte  threvf  h  it. 

llunTAas. — Same  as  the  sea-coast,  except  the  ekautUr,  which  is 
.**  t«nii»ai««l  at  the  bottom  bjr  a  plane,  the  angles  rounded  by 
ircWe.     Add  wmuif/IHel ;  no  ear. 

Gwmt  of  the  Mndd  of  1830. 

ae  thoee  of  1841,  except  the  mmixU-mouldimift,  which  consist  of  an 
.  a  iiUt,  aad  a  emrtti: 

GrvottM  of  the  Rifletl  Gutu, 

Wr  •€  groove...  .|  ^[''^^  ««» ® 

i    S    ••      ••    ,„ «  7 

iH  ••  ••  97  inch. 

I    8  ••  ••  H4     •• 

/4|  ••  *•  075  •• 

t    3  ••  ••  075  ** 

J  4)  ••  *•  I  turn  in  15  feet. 

•aaform) -4    8  ••  ••  1       **      11     ** 

Umd^         /**    ••       **     - *^  *"''**• 

\   8    ••      •*   .- ft     •* 

To  DisiQVATK  A  riccR  or  tianxA^ct. 

the  hi»d,  the  calibre,  (in  inches  if  it  lie  foreign  ordnance,)  the 
lal,  the  weight,  the  inspector's  initial*,  the  num>>er,  the  countrjr  in 
u  was  made,  the  date,  the  place  of  fabrication,  the  founder's  name, 
^ame  iBseribed  oa  it,  its  condition  for  service,  the  kind  of  chamber,  if 
.  wh«tJb«r  it  has  a  vent -piece,  a  lock -piece,  handles ;  the  ornaments, 
aaj  panicnlar  marks  which  maj  scrre  to  idcniifjr  it 
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MATKRIALS  FOR  ORPSASCE- 


SroHti  for  oanuDD  (oommoDl;  mIM  inwi)  cnnsisiiof  Wl  j<BrIai 
Mill  10  af  lin,  allowiDg  >  f»i*iioa  at  one  fiari  of  liu.  more  or  loi.  Ii  <• 
mnr»  fMslblw  ilian  ooppcr,  niuoh  leas  lo  iban  lin.  more  RnDorou*.  hknlvr, 
mnd  Icai  BuBocplible  of  aiHelion.  anil  much  !»■  duclUc,  thau  nlibvr  of  ili 
MtDpuninu.  When  tbo  roilture  i(  well  ninilr,  Ibe  mvl»1  in  li<in>iijRiir'iii> 
tbi  hulure  in  uf  ■  Dcifuru  jrellan  FuUir,  ttilh  aa  wen  gtmXa.  Tlie  •!«■' 
oile  gnrii;  of  brooie  Is  ■huul  Fi,'0»,  b«ing  ^valer  (ban  tbe  mean  or  ih> 
■peciflc  grarllicl  ef  copper  and  (in. 

Purf  eopptr  ia  of  a  red  colnr,  iDcUdiug  (o  jnlluir :  II  ha*  a  Bti*  melallli] 
lustre.  The  fracture  of  caal  cupper  i>  eTen-|train(<] ;  thai  of  ■  fnrged  har 
•zhiblta  •  ihorl,  cien,  cliHi*  g^ia,  of  a  >[|ll7  appearance  ;  it  {■  aUoDg.  nrj 
ductile,  aiiil  rer^  mmlleable.  The  gnaler  Ihe  puritjt  of  copper,  tbc  •D4ir* 
mallikble  It  U,  and  tbe  finer  tbo  grain.  Bptcifle  frsTllj.  fMm  S.fiOH  in 
V.OOU.  Til*  copper  of  comin«rce  ta  impure,  Oeqnenlt;  conlainlng  uiTfio. 
•ilvot.  iron,  lead,  tin.  lino,  aniimonj,  bdiI  arsenio.  ll  ibaoIU  be  r^Jtctnl. 
for  Ibe  manuflMtur*  of  gnna.  If  it  contain  aulpbur  In  an  appreclabl*  quau- 
llly  ;  more  litau  uDO-lboufaoilIb  of  ancnic  and  antiuiunj  united;  D'tc 
than  about  thrcc-thouBandtba  n(  teail,  iron,  or  oiffeli ;  tf  it  oontain  trniK' 
Iban  about  fiTe-tbouundlb*  of  foreign  fubatancei  ahogelhcr;  or  If.  nm 
tfaese  llmitii,  II  give  bad  raaulia  olieti  ■ulgoeied  (■■  lli*  meehanleal  t**ia  of 
hammering,  rolling,  and  irire*dra«i(ig. 

l%n  Uit  Is  of  a  ifbite  color.  •  lillle  darker  than  gilrcr  i  It  ia  e*T7  mal- 
InabU,  and  eutcepliblauf  being  rolled  Into  thin  aboels:  It  la  not  leryductil* ; 
It  U  aofl,  and,  «h*o,  in  roda  or  bare,  i«  bent  backwards  imd  Ibmnis,  it 
giTeaft  peculiar  crackling  sound,  the  diatinetnen  of  which  1*  In  proportion 
to  Ihe  puriij  of  the  tin.     SpeclBo  grarilf,  7.290  to  '.^V> 

Tin  fur  Kun-Dolal  ahautd  b*  r^eCCeiUr,  wbnn  ruinn'  ,'     '  '  \i 

kaTenolBimoolli  aod  reflecting  surfacr,  wUfaout  an  . 
rough  epoti ;  if,  when  aaaljiol,  it  oonlain  mare  llii>r. 

of  aneniv  and  aniimon;  unlied :  more  than  about   i     .       '  r 

ImiI  or  iron;  or  mors  tliiui  faur-lbDuundlh*  of  ri>r*i|;ii  ■utmistire* 

All  btomi  ought  to  lir  rejected  whirb  contains  sulpur  in  an  apprvFiaM* 
ftmounl :  which  canlalni  more  Ihan  aboal  nne-<hon»ndlh  nt  arKnir  and 
•nlimon;  united:  more  than  about  three-lb ousandtha  of  lead,  kmn,  nr 
t)ii«  1  or.  in  all.  more  than  about  BTo-ibousandih*  of  furtign  ■nliManoe*. 

Notice  ahoDld  b«  taken  of  ihe  appearance  of  Ihe  b«aliir<  of  •pecinena : 
ft  someilnee  ti*»B  Indicalloii*  euSclent  ts  authorii*  the  r^eetion  of  cotaUi 
hranic*  full  of  atilphnr  or  oiidcs.  ^H 
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AnaliftU  of  bronze. 

Tib  — Nitric  acid  dlMolTM  the  copper  and  cooTerts  the  tin  into  an  inso- 
l&b>  p«ro&tde.  Put  into  a  imall  glaM  matraas  10  parts  (sajr  100  grains) 
•f  hr  «j«,  ID  small  particlei,  and  80  parts  of  Tcrjr  pure  nitric  acid,  at  22^ 
fcaa^i  •  bjdromcter,  (specific  graritjr,  1,1B0;)  heat  it  gradually  to  ebul* 
1.:m«.  aad  continue  that  heat  until  red  Tapors  cease  to  come  OTer.  Let  it 
muCf :  pour  off  the  liquor,  and  add  to  the  oxide  of  tin  20  parts  of  nitric 
ar«l .  iei  it  boil  ten  minntea ;  decant  the  liquor  again,  and  repeat  the  same 
•fvratwn;  dilute  the  first  portion  decanted  with  2  or  3  times  its  volume 
•f  vatcr.  and  pass  it  through  a  filter;  do  the  same  with  the  second  and 
la  H  portions.  Then  throv  the  oxide  of  tin  on  a  double  filter,  the  two 
p*ru  of  which  are  e^iual ;  wash  the  precipitate  on  the  filter  until  the  water 
t4at  rvflMs  off  no  longer  gives  a  blue  color  when  heated  with  ammonia, 
mm4  4oee  not  chang**  the  eoli>r  of  liimus-paper.  Spread  the  filter  on  paper, 
a*l  4rj  It  perfectljr  in  a  stove  or  a  sand-bath.  Weigh  it,  adding  the  ex- 
umckT  filler  to  the  wrights,  in  order  to  ascertain  iho  quantity  of  peroxide 
«f  t^a  which  remains  on  the  upper  filter;  127  parts  of  peroxide  give  100 
p*r^s  9i  pure  tin. 

i.  'trraa  — i'4«Ilrot  the  nitric  acid  •olutioos  obtaine*!  in  the  process  descril>ed 
a£^^«»  :  evaporate  them  to  drrne*!! ;  calcine  atid  weigh  the  black  residuum; 
A  »•  Ike  o&  de  of  Cifpi'cr ;  Vt^)  grains  of  oxide  uf  copper  contains  7U.H2  grs. 
4^  ei4pp«r.  iff,  disAuIve.  in  a  large  matrass  with  a  narrow  neck,  about  1.1 
gr.  mf  bruftie  in  pure  aqua  regie,  adding  to  it  about  0  1  gr.  of  lead.  Pour 
%■  ^  'h^*  •-'liution  an  excr^t  of  ammunia ;  thrn,  keeping  the  liquid  coiii>tantly 
Wj<.'.,%f,  pr.ur  iaio  it  from  a  graduateil  vc««el  a  p>iilutt<*n  <if  nionowulphuret 
•/  »»^ljum.  until  the  liquitl  becomes  entirely  colorlf'««i.  From  the  volume 
s#  s«:phitret  used,  the  amount  of  cop|»er  in  the  liquid  can  bo  determined. 

j^LFsra. — In  boiling  bronxe  in  nitric  acid  or  aqua  regia,  a  part  of  tha 
■^'fhT  is  converted  into  sulphuric  acid,  which  remains  in  the  solution : 
lihe  rsac  eoUacti  oo  tha  surface  in  yellow  g!obulet.  Thrse  globules  are  col- 
krt«4  mU  weighed. 

TW  ff«l^aric  acid  is  precipitated  as  a  lulphate  of  barjta  by  the  chloride 
if  Wnoa.  and  is  weighe<l  after  l>eing  wa«he«l  and  dried  :  VtO  grains  of  the 
raifhait  of  baryta  contains  IZ.l'J't  gr«   of  sulphur. 

*  brmiral  analy«t«  is  not  tiulRcient  to  give  a  rorrert  e«iimaie  of  the 
•«ftlit»««  tf  all  bronte*.  In  other  word*.  gfMwl  bronie^  arc<tnling  to  the 
««vaft*  <.f  analysis  may  lie  very  tnfrri<ir.  <lrfir>enf  in  •trength.  on  account 
•f  '«ii#e  itifrr«p*T«e«l  *»elWM»n  the  iT)o!«4-u1r«.  or  want  of  h«>niogen«-ily. 

Br^afr«  •honld  be  •ubj<>ct«ta|  i  •  fu^fu  m  a  rlo««>  crifibl^ :  to  hammering 
4"k  thm  platee.  and  to  wire-drmwing,  iKith  lirf^re  an*l  aftrt  fu«i>*n  ;  if  it 
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I  bnpTOTB*  in  UicBi  ptrticului  bjr  Uie  fiuioii,  a  coinpariaoo  with  Ik*  •■•);  m 
Kill  iliD*  whetlier  the  iiuprovciDcal  la  duo  la  tlia  TaUllU»Uali  of  rensiQ 
maial*.  or  lu  the  decniupoiitiua  of  oii<l«a.  The  re>ii1i>  obininnl  hj  haib 
inering  and  wiru-driiwiiig  ahouM  bv  comptretl  with  ihouc  mule  tm  brnnif 
knoWD  to  be  of  ibe  baK  i|iulitj. 

I  C'atl   Iron. 

I  Iron  for  iD&kiiig  nunoii  (boiilJ  ht  •melM  viih  ibe  p'NiNi  |tM*jM« 
'  emre,  wlib  aharcaBl.  Bnil  >  Uut  of  ■  ooDiiaDi  linipcrMora  of  IZS'  to  MW*. 
i  depending  upon  tin  ore  iieoU.  Atl  iha  material*  oblcb  anier  lb*  a<n«UlB(~ 
I  fkirDaca  ilioiild  be  uf  (be  beat  anil  purv*t  iiuktity,  aboald  be  kepi  dry,  be 
t  *uppti«>l  kl  reguUr  interrals  uF  lime,  be  reguliirl;  and  nntformi;  lulled 
[  logeibcr  in  Iho  eroeUing-funMce,  and,  •■  far  at  practicable,  nutitettd  In- 
I  4aiH)iid«ol  uf  Uw  TJeiuUHdM  tit  Iha  weather,  thai  (he  KTcialeei  poaalhta 
I  nniformit;  la  the  iroD  produced  from  day  to  day  maj  be  obtained. 
I  Tba  moet  important  qualll^  of  guo-lmn,  after  a  roedluu  alrmiflb  irt 
I  STj.OOO  lo  80.000  pounds  pt^r  miimra  inch,  la  uni/armify.  wilhoul  wbifli  Un 
I  Itrit  gnat  can  be  au4e  alike,  or  an;  Idea  funned  of  libat  kind  of  guu*  art 
I  being  made. 

I       The  qtialltf  uf  Iron  In  Ibe  pig  ii  generally  Jndged  of  hj  ila  etrvnglh,  and 
I  bjr  tba  appearance  and  feel  of  iho  freahljr -fractured  (urIWcc.     It  ahould  b« 
I  tufl,]rlalding  eaail;  to  lb«flleur«bi)«1 ;  it*  fracture  nbuuld  proaeBl  arviiia^H 
r  jagged  «urfaan.  'if  nniforin  nppoaranc*.  n  dark  graj  oulur,  a  hrilliaBl  aapaM^I 
I  and  cryilal*  under  medium  die,  aiijiular,  and  iharp  lo  the  toueb.  ^H 

I  Hill  Iron  roruiikiTiggiluarniuireKliibe  Hlill  furihvr  ttiilt<d  brfiirr  ileaa^H 
I  koown,  ereti  b;  the  mn«l  prartiveil  r^eanil  jiidgmenl,  li>  pnueneallaf  iIm^^| 
I  fentlal  rjualilieanf  a  good  giiti-iroti.  Tlirne  qualiiiea  areleDaflt^r.elaMUl^^l 
I  filmaibililj,  and  InniropreulblUty  t  that  iron  ■ill  be  Ibe  batlwhlebbaBlh^^l 
I  alt  ti>  Ibe  gr«at«*l  degree,  and  Ihe  abutice  of  any  one  will  reader  U>*  i>^H 
I  MnSt  for  gum.  Tbe  eiiilcnce  of  Ibeae  qualilic*  i>  beat  dtfcvabieil  l^| 
L  BMiuil  exporiment  on  apevlnieaa  oat  fVKai  caailnga  of  the  alit  of  Uw  fl^H 
I  la  ba  made.  i^M 

I  The  denaitjt  ii  indioatlie  In  tome  eslent  of  Ihe  tonaclljr,  ataatMlj,  l^^f 
I  InMmpreaaibllltf  of  Ibe  iron :  Iml  ibe  den>U>  will  iDcrRax  after  itie  l«eia«^H 
I  snd  titeniibiliiy  haie  reached  their  natimum.  ^H 

I  When  caei  into  oanuon.  iroa  ahould  be  abor*  medium  in  hatdMBa.  I^H 
I  jlUldlng  readily  (a  Ihe  flie  or  cbiael,  and  i>S*rlng  nu  great  dlllieiili]F^^| 
I  turning  as'l  boriag.  lu  cibir  aboul'l  b«  a  bright,  llveljr  graf,  KliuwiDftl^H 
I  clplnnl  DMlle  la  email  guni.  and  beouming  more  marked  •«  ibe  *ite  afl^^l 
I  (un,  and  time  nf  cooliug,  IncreaH.  The  alruelilre  aboiild  be  unlfnm,  olf^H 
1  Knd  compart ;  rrj>lali  vniall.  wiih  aoule  aoBlM,  aa>l  *Lar|>  !••  ibe  IvO^^H 
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Ik*  frwtimn4  Mrfac*  unerea,  rough,  and  jftgged,  with  mmnj  frmgrnents 
mrmmf^f  ftdilMTiDir. 

Bgfort  makiDf  giin*  from  an  iron  which  has  nerer  b«en  tried  for  this 
^mrfm^^  a  aaaipl»-f(iiB  of  the  calibre  of  the  gun  to  be  made  should  first 
««4«re  a  satufactory  proof  with  serrice  charges. 

Tk«  mtaa  specific  gravitj  of  gun-iron  is  about  7.248,  and  the  arerage 
t«ttartij  ab«ot  90,000  per  s«|ttare  inch. 

Wrought  Iron  and  Steel, 

Cvperiaeatal  guns  hare  been  made  of  wrought  iron  and  steel,  giving 
«a:a«i£artof7  rreulta,  and  an  order  has  been  giren  for  guns,  to  bo  made  of 
tW  former  material.  The  superior  strength  of  these  materials,  and  the 
e^»fc— <e.  smoothttees,  and  hardness  of  surface  of  which  they  are  suscep- 
t:%U.  riaJir  it  probable  that  these  are  the  materiali  of  which  our  field  rifle 
fvas  will  soom  be  ma<le,  exclusirrljr. 

INSl'KrTlON  OP  ORDNANCE. 

JnMirumrnt9, 
1     Nmt  f^mf*  — This  i«  an  instrument  for  measuring  the  diameter  of  the 


e/  a  g«a.  at  aaj  pari. 
TW  bead  is  of  brass,  with  four  steel  sockets  for  the  measuring-points. 
Twtt  «C  tbe  tuckets  are  iioldere<i  fast  into  the  head;  the  other  two  are 
ifc**abla.  TW  merable  sockets  and  points  are  pushed  out  bj  means  of  two 
r90tlsmmA  ryliadere,  which  are  fastened  to  a  stem,  forming  a  conical  slider. 
TV»  elsder  taper*  O.SA  in.  in  a  length  of  *l.'l  in. :  so  that  bj  pushing  the 
Ike  S&b  part  of  this  length  (about  .00  in.)  the  disUnce  between  the 
foiata  is  iaereascd  .01  in. 
TW  slider  is  cMiaected  with  a  square  steel  rofi,  consisting  of  three  parts, 
w%kk  are  eerewad  together,  according  to  the  length  of  bore  to  be  measured. 
T\»  ro4  slidee  through  a  brass  tube,  whirh  i«  also  made  In  three  pieces. 

TW  laW  is  gradaaled,  in  inches  and  qnsrter^,  commencing  at  the  mea- 
«aHag-p«iats,  so  as  to  iadicate  the  distance  of  the  latter  from  th<*  muitle 
rf « W  gaa 

TW  Wadle  is  of  wood,  attache«l  to  a  brass  cylinder,  or  nockrt.  through 
vtirk  iW  slidiag-rod  passes.  In  the  tube  of  the  handle  there  is  a  Alit.  on 
'to  mI*  of  which  a  scale  is  marke<l.  to  indicate  the  moTements  of  the 
iag-potats.  Each  joint  of  the  long  tube  has  a  mark,  made  on  a 
piate  of  silver,  which  show*  the  place  of  the  trro  on  the  scale  when 
'W  mamsariag- points  are  adjunte*]  to  the  true  diameter  of  the  bore.  In  this 
yisiuia  the  haadW  is  fiicd  on  the  vliding-rod  by  means  of  a  screw  clamp. 
\  rmf  f^mf*,  far  earh  rattbre.  is  u«ed  for  adjusting  the  Instrument  for  use. 
A  ^«f.  la  iW  form  of  a  T.  i*  |>Uced  in  the  mouth  of  the  gun.  to  keep  the 
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n  Uia  axis  of  Iha  bore.  Thii  reit  hmi  three  ilidei,  wbioh  eaa 
b«  ailjuBted  to  tbe  diSercnl  Biies  of  bore;  Ihc  upright  bnnoh  U  moraliU^ 
for  coDTBoieDce  of  packing. 

The  itar  gauge,  in  poinia  and  r«Bt,  are  packed  in  ana  box,  and  Iha  riag 
gaugcB  in  another, 

2.  The  egliiultr-ilaff. — Thia  ia  a  round  ilaff,  made  of  mahogasy,  or  oUet 
hard  wood.  It  in  in  two  parli,  which  are  joined  together  b;  braaa  aoekaU 
and  screwa;  each  part  hai  alio  a  brass  sockei  and  screw  at  Ibe  eater  ead, 
lo  receive  the  egUndtr-gaugt,  guidt-plali,  and  mauurtnjr-/iaiiif.  The  itaff  !• 
graduated,  in  Inebea  and  tenths,  on  a  alrip  of  braas  let  into  it,  on  one  aide. 
Theie  graduation*  are  arranged  to  read  the  distances  from  the  exlrcnil/ 
of  the  meaauring-point,  when  it  ia  screwed  un  the  staff. 

The  c;linder-t(aff  is  lupporteil,  at  the  miiiile  of  the  piece,  b;  a  kalf-lim- 
pion  of  wood,  faaTing  in  the  centre  a  groore  of  the  aiie  of  the  ataff.  The 
Tul  for  the  star  gauge  may  be  used  alio  fur  this  purpose. 

S.  The  fT/limltr-gaiigt  it  ■  hollow  cylinder  of  wrought  or  cast  iron,  Inncd 
to  the  eiacl  minimuui  (or  true)  diamcler  of  the  bore.  The  length  of  tb* 
cylinder  ia  equal  to  its  diameter.  It  has  cross-Leads,  at  right  angle*  t* 
earli  other :  one  with  a  smooth  hole  of  the  same  diameter  as  the  eylindcr- 
BlalT;  (he  other  tapped  for  the  screw  of  iLe  iitaif  socket.  Weight  for  H  ia., 
27  ll>5.:  for  lain..  4U  Iha. 
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K  TWm  ff— utiwKni/f,  fur  acAmiring  the  distanee  from  the  rear  of  the 

risf  !•  th«  r»Ar  of  iht  tniBnioBi. 
>    <  W/^frrf.  I A  meaaaro  diameters. 
lo    A  «faW«»W  Mwlr,  for  TerifjiDg  other  inntnimenta. 
II.   A  voodoo  mU,  Co  moatnro  exterior  lengths. 
11.  TW  rraf  ftwfta  art  two  pointed  pieces  of  steel  wire,  0.005  in.  greater 

■i  thaa  the  true  diameter  of  the  vent. 
IX  Th«  ocaf-oMrdkr  is  a  hooked  steel  wire,  about  half  the  diameter  of 


14  A  rmmmfr-h^mJ^  phsped  to  the  form  of  the  bottom  of  the  bore,  and 
rueWd  with  a  staff,  is  osed  to  ascertain  the  interior  position  of  the 
a«. 

15  A  wmrpr;  §frrm  umHtM;  htetw^i, 
1^  JlsMfr.  ywff,  and  frmimg-^nre. 
17.  #V«rv  aad  iHttr  §{mmp$^  to  affii  the  required  marks. 

Intpretion  of  Onlnanrr, 

«•  preseated  for  inspection  and  proof  are  placed  on  skids  for  the 

of  fomiag  and  moring  them  easilj.     Thej  are  fir^t  examined 

Hj  ••  the  exterior,  to  ancertaio  whether  there  be  anj  flaws  or  cracks 

m  tk«  m«<al.  whMb«T  tbej  be  finiahe*!  as  prescribed,  and  to  judge,  as  well 

as  frarttrabl^.  of  the  qualitj  of  the  metal.     Thej  must  not  be  corered  with 

lacker,  or  anj  other  composition.     If  it  be  ascertaineil  thst  an  at- 

has  beoa  sude  to  conceal  anj  flaws  or  carities  by  plugj^ng.  or  fill- 

iih  cement  or  saj  substance,  the  gun  is  rtjecte«l  without  further 

After  this  preliminarj  examination,  the  inspector  proceeds 

to  •ertfjr  the  dimmsioas  of  the  piece.     The  imUrior  of  thr  horf  is  fir^t  exa- 

^7  rrfleciiag  the  sun's  rajs  into  it  from  the  mirror;  or.  if  the  sun 

bj  a  lighted  candle  or  a  lamp  placcl  on  the  rnil  of  a  rod  end 

toto  fho  bore.     The  tylituier-yamg^^  screwe«l  on  the  stsfT.  is  then 

gottilj  to  the  bottom  of  the  cylindrical  part  of  the  )>orc  and  with- 

^««,  It  maat  go  lo  the  bottom,  or  the  b<*re  is  too  small. 

tW  l««v  •/  rAf  puet  is  then  measured  with  the  star  gauge.  The  roea*ure- 
■isas  sb^oald  be  made  at  iatervaN  of  |  inch  in  the  part  of  the  bore  ix'cupifHl 
Wf  tW  ahoC:  at  iaierrals  of  1  iarh  in  the  re«t  of  the  bore  in  rear  of  the 
tr— I  as.  aad  of  about  I  calibre  from  the  trunnions  to  the  niutrle. 

TW  ]^m0t»Hm  t^f  tk*  trMmm*,n»,  with  rrgard  to  the  atis  of  the  b<irr  and  to 
mtk  achcr.  is  a#xt  aarertain^l 

r»  90^^  f 4# ^.M*«i»ii  t,f  tkr  mt%t  *f  'he  'run'vmt.  -  Srt  the  tninni'<n**<{iiare 
•a  tte  trvaainaa,  aad  vee  that  the  lower  •^Ig'^  of  it«  branrhr«  tourh  them 
(•rvagWat  their  whole  length;  pu«)i  the  •li'le  «l«»wn  till  it  tourhe«  the  vur- 
Sms  «f  the  ptecp.  and  secure  it  in  that  tHi«itii>n  bj  the  thumb  srrew;  turn 
^  fua  eeer.  aad  apply  the  trunni'*n*«4|uire  lu  the  •  |-p«i«ite  "tde.  and  if. 
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80  OBDNANCI   HAKUAL. 

The  cartridgt'bagt  ara  rnkde  of  eolton  or  p*p«r,  Iha  full  diuoMcr  A  (b* 
bora  or  chamber.  Thej  are  filled  bj  weight;  aod,  if  not  filled  at  ih* 
place  where  the  guDi  era  proTad,  each  bag  ihould  be  enTeloMd  in  • 
paper  cjlinder  Mid  cap,  marked  will)  the  weiglit  of  powder  and  its  proof 
qualitiaa. 

The  mAoI  most  be  amooth,  free  frcm  aeamt  and  olhar  iaequaliiiet  ibat 
might  injare  the  bore  of  the  piece,  and  they  mutt  be  of  the  true  diameter 
gircD  in  the  labia*. 

CuBM  and  Aoin'fnri  kre  laid  with  the  muiile  Tasting  on  a  block  of  wood 
anil  (lie  breach  on  the  groand,  or  on  a  Ihick  plank,  giiing  the  bore  ■  unall 

iJruiufpwecf  are  mounted  on  appropriale  carriages  or  beds. 

.V'lriari  are  mounted  on  strong  wooden  frame*  or  iron  beds,  at  an  a1»> 
Tation  of  iH",  supported  by  (he  Irunnioas, 

In  proring  iron  orUnance,  after  pricking  the  cartridge,  pHne  vith 
powder,  or  a  tube,  and  place  OTcr  (ha  Tent  a  piece  of  port-fire,  lel  in  «Ujr 
or  putlj,  long  enough  to  permit  the  man  who  fires  it  to  reach  a  place  of 
safety  before  the  charge  eiplodea. 

Each  piece  shall  be  fired  three  rounds  with  the  rollowing 
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I   (una  ii  ihe  mttmg  of  tbo  mn<a1.  produoing  a  rlmg\^ltr•^f  mill  ei 
of  tba  bnro. 

Tli«  nervire  lo  vhick  au  Irnn  fun  has  bcco  luLjericd  nti;  gcnrrBlljt 
I    1m  ilalennlniHl  hjr  Die  aiijHnr&iiefl  of  liii  *uul.     Afttr  ahout  6011  rounds  iba 
rent  bwomep  eulargvl  to  .8  inch,  tnJ  nhoiild  nut  ti*  longer  uanl. 
la  Htleil  gum  lUo  wear  of  lbs  todi  U  about  twice  aa  grr«l  H  in  ■moolh- 
I   borwl  giinit. 

ablating  rrnt#. — In  fi«M  iDcl  rifled  fircve.  ibo  TEal'pioce  is  tnkrtt  out 
and  a  neir  one  ■■  ■crBoed  Jn.  In  other  gun*,  ili«  Tcnt  is  filled  up  bjr  pnuring 
Id  uvUed  line,  the  Tcut  being  cloned  on  Ihe  iniertor  hj  meani  of  tlaj  pt&nd 
oa  Ihe  head  of  a  rammer  and  prasard  againat  (he  upper  aurface  nf  ihe  bon. 
•nd  a  D«w  Tcul  la  burail,  al  adiatanoa  of  two  or  Ihree  incbes  Ihim  tbe  firai. 

flpHciuy  and  un^itioy  ffun*,  and  rrndrring  them  vntrrricraUt. 

To  tptkt  o  pittt.  or  lo  mulrr  il  utiirrrietobli. — Driae  Inio  the  ItM  •  Jagged 
anil  hardened  ■(»*!  uplke  wiili  a  ion  point,  ur  a  nail  without  a  heail ;  brekk 
U  off  fluab  with  tbe  ouler  aurflKe  and  olincb  the  point  inaide  by  nmna  of 
the  rkmrnar.  Wedge  a  shot  in  tbe  bollam  of  tbe  hore  bj  wrapping  it  with 
felt,  or  bj  naana  nf  Iron  wadgsa.  uaing  the  rammer  or  a  bar  of  Iron  la 
irivD  them  in  ;  ■  wooden  w«lg«  would  be  eaailj  burnt  b?  meani 
coal  flre  lighted  witli  ttie  aid  of  a  bellowa.  Cauae  ahelli  to  burat  la  II 
lune  of  bronte  gnna.  urfire  broken  ahot  IVom  Ibtm  with  liJgh  eharsee. 
a  piaea  with  aaud  orer  the  charga  to  hunt  ii.  t'irea  piece  againat  al 
muiala  lo  nuiide.  ur  tha  niiiiilr  of  one  lo  Ihe  chase  of  the  other.  Li|[Ua 
flre  under  Ihe  chaae  of  •  brouie  gun,  and  alrike  on  It  with  a  aledge  to  ta 
II.  Drrak  oIT  Iha  Irnnninni  of  bun  gnna ;  nr  hunt  Ihcm  bj  flrl(i|  tln^ 
with  beaijr  chargea  and  fnll  of  «bul.  al  a  bij[h  eleiation. 

IThen  guna  ar*  to  be  ipilied  temporarilj.  and  are  likcl;  to  be  retHbM,^ 
ifriiif  lyiJtt  la  u«ed,  baling  a  ahoaldev  lo  preTcnl  lis  being  loo  ewdljp  m 
moled. 

rb  un^Jtf  apirri. — If  iha  apiko  i*  not  nFriwed  In  or  clinched,  a 
bar*  b  not  impeded,  put  in  a  oliarge  of  powder  of  J  iha  weight  of  Ihe  at 
aaA  run  junh  wad*  otet  it  wlib  a  handaplke,  lajlng  on  the  botiom  of  t) 
bore  ■  atrip  of  wnoil  wlih  ■  grouie  on  the  under  aide  conlaiuiBg  a 
«(  finlok-malefa  bj  which  lire  la  mmraiiiMcatad  lo  Iba  charge-,  inabi 
guB.  lake  lint  eiinie  of  Ihe  nivlal  al  the  up[wr  orifice  of  Ihe  aent,  ani 
aalphurlB  acid  Into  the  grooT*  for  aome  bnura  before  firing.    If  thia  m 
aareral  llmae  repealed,  la  not  atiecTaarnl.  unnorew  the  Tcnt-pi*c«,  If  it  %■ 
btvategniuaadif  an  Iren  ntie,  drill  out  the  apikc,  or  drill  anevTeaL 

n  ilrtrt  nt  a  liini  mt^m  lA«  Aort— Unacrew  Ibennl-plece,  If  (berati 
one,  and  drire  in  weilges  an  aa  lo  Mart  the  abol  forward,  then  r 
Bgala  In  ordo-  lo  aaiie  tbe  wedge  with  a  houk :  or  pour  In  puwdrr  m 
lie  it,  afler   replacing   Ibo  rrnl-piecf.     In   liie  lail  reaort,  t 
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Um  boCCooi  of  tbt  brtcch,  drivt  oai  the  shot,  and  stop  tht  hole  with  a 


r»  w  «  pittt  wkttk  kms  been  spiktd. — Inieri  one  end  of  a  piece  of  quick* 
mmuh  lA  the  cartridge,  alloving  the  other  to  project  out  of  the  muixle  of 
'.h*  fma.     Applj  the  fire  to  the  quick -match,  and  get  out  of  the  way. 

WWa  quick- match  of  tuficient  length  if  not  at  hand,  insert  one  end  in 
t  W  cartridge,  the  other  projecting  in  fh>nt  of  the  shot,  and,  after  ramming 
tte  cmrtndge  bome«  throv  two  or  three  pinches  of  powder  into  the  bore. 
aaoiher  pic«<e  of  match  in  the  muule,  the  end  projecting  out.  The 
mmj  be  fired  in  this  waj  without  danger.  Quick-match  in  the  car- 
tridge maj  be  dispensed  with  bj  piercing  three  or  four  holes  in  the  car- 
la  this  manner  the  gun  may  be  fired  with  great  rapidity. 


PRESERVATION  OP  ORDNANCE. 

•hoaU  be  placed  together,  according  to  kind  and  calibre,  on  skids 
u  iron,  or  wood,  laid  on  hard  ground,  welt  rammed  and  corered 
rtfh  a  layer  of  cinders,  or  of  some  other  material  to  preTent   vege- 


'j:«M  mmi  Uf  kturifters. ^The  pieces  should  rest  on  the  skids  in  front  of 
tte  b^ie  ring  and  in  rear  of  the  s«tragal ;  the  aiis  inclined  at  an  angle  of 
4  sr  &  dsgrsee  with  the  horixon.  the  muxile  lowest ;  the  trunnion*  touching 
«aeh  esker ;  er,  if  space  be  wanting  for  that  arrangement,  the  trunnion  of 
t%»  pwce  may  reet  on  the  adjoining  piece,  so  that  ih^  axis  of  the  trunnioiui 
m  ,mrli9fmi  about  4a'  with  a  horisontal  line;  the  mustle  closed  with  a  torn- 
y»«a  er  a  plug  of  dry  wood,  well  saturated  with  oil  or  grea«e;  the  rent 
4»WB«  stopped  with  a  greased  wooden  plug,  or  with  putty  or  tallow.  If 
■Caacrs  require  it,  the  pieces  may  be  piled  in  two  tiers,  with  skidding 
beiveea  them,  eiactly  over  those  which  rest  on  the  ground :  the 
Buxlre  of  both  tiers  in  the  same  direction  and  their  axes  preserving  the 
esme  iftrliaafioa. 

jlisrf  k^m^M*r$  mmd  mortpn  — On  thick  planks,  standing  on  their  mntxles, 
the  tf«MuettB  toochiag.  the  venls  stopped. 

irmm  •r^mtmet  should  be  coTsred  on  the  exterior  with  a  lacki-r  imperrious 
:•  wsi«r.  see  t'hap.  VII.  ;)  the  bore  and  the  vent  should  be  greased  with 
ft  mi  Starr  •{  ml  and  /-sZ/or,  or  of  tttliwir  snd  K^rMtcnx  melicl  together  and 
!«.i^«4  to  ei(«l  ths  water.  The  larker  •hould  be  renewe<l  as  often  as  re* 
-«i..r«>4.  afcd  the  grease  at  lea»t  once  every  year. 

TW  Jacker  and  grease  should  be  applied  in  hot  weather. 

Tbe  caaaoa  should  be  frequently  inspected,  to  see  thit  moisture  does 
»ic  e«i:e«f  ta  the  bore. 


OHSttANOe   HANUAL. 


CHAPTER  SECOND. 
IHOT  UDmnu. 

NOMENCLATURE,  DIMENSIONS.  WEIODTS. 

Snot,  ehalls,  gnpe  Bad  oftnUUr  shot  taka  tb«  naipc  of  Ibe  Kon  or  bowilMT 
in  whiob  Ihcf  ara  iiMd.  Tho  lUe  of  grap*  uid  eutistar  (hot  !■  m  r«f*- 
Ulcd  Ihu  &  eerlkia  Bumber  shall  obamber  in  tha  bora. 

TbB  tari  of  ■  abell  ara  bolet  for  ib«  poinl*  of  tb«  (bell-hookt,  0.6  iaeh  la 
diamolf r,  bored  od  oppoiite  lides  of  (he  fuic-hola,  lb«r  axes  parpcsdicalar 
lo  the  axis  of  the  fuie-ho1«.  Tbe  metal  i*  out  oat  above  them  al  Iba  dia- 
tanee  iodical«d  in  tbi  UbU,  in  a  direction  pcrpendiculnr  to  tbe  BUaof  Ika 
bales,  wbieh  must  remain  0.26  iaeh  deep,  with  a  tbioknaaa  of  0.26  iaeh  of 
metal  abora  tham,  at  the  Ibinnesl  part. 


aaOT  AIID   BBSLU. 


■  1^ 


iD.n 


Tka  iktekBMi  of  BMal  Kt  tbc  fuie-hola  b  luppoicd  to  b«  mfMoroil  in 
iW  •>•■  •!  ik«  faie-hoU  bcivna  tha  tpherical  lurTMC*  of  Uis  ihell  BDd 
•f  ik«  niafaft*- 

•  ihol  of  Um  old  pKtIom  maji  b«  lueil  with  Ibe  Bormuui 
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Tfca  *•!»  aM«U  .I»a4  f.  anlinionir  1 1  ia  aiiathfd  moM  iwurvlj  by  caKiDt 
k  ^  ■  lia  c«p  art  Dp  la  ■  <li*  tif  lb*  pTotwr  (Im,  and  ponrinf  ih*  iron  laio 
iW  ra^  plawd  la  lb*  botloB  of  tbc  Bonld. 
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Grenade*. 
Sii-pODttdar  ipberioKl  casa  Bbot  mmj  be  aied  for  kand  yrtnadtt,  and  tb«Ilt 
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»f%«mft«  or  c««T-iftoy  balls  fkom  \  pouvd  to  50  pounds  wiioot. 
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TW  tftciie  grmTitj  of  tkoC  if  7,000:  tholU,  7.1. 


fW  ;fW  ULt  mh$ki  mf  m  tnti'vom  «Ao/  or  shell: 

UmUk^j  iW  cuh9  of  tlie  dUmeUr  of  the  ihoi  in  inehts  bj  .13268,  and 
tuftmtm  of  Um  ««bet  of  Ibc  aKtorior  and  intorior  diamatort  of  tho 
hj  0.1 8458  for  tii«  weiglit  in  pounds. 

iW  Umd  kmiis,  lk«  maltiptier  is  0.2142  for  •  doasitj  of  1 1.801. 

A  ;iW  cAtf  Atmttfr  ef  m  emMt'iron  ikot  of  m  ywtn  trtigki: 

IMvido  tko  vciflit  in  poaads  bjr  0.184,  aad  Uie  cube  root  of  tba  qootloai 
vS  W  ibo  diasMior  in  incbea. 

1^  Jtmd  lAtf  fmmmtiif  cf  fv^tdn  whiek  m  ik^ii  viU  eomtmm: 

MmHifif  tba  e«ba  of  ibe  intorior  diaattor  of  iba  ibell  in  inebts  bj 
§•1744,  for  tbo  vaigbl  of  povdor  in  poonda. 


Orm^ml  Ditfrtumi  tM  thf  Ftibriration  of  Shiti  and  tSh^i/s, 

An  tboC  and  tballa,  aieapt  eaoistar-sbot  for  mountain  boviitcrs,  ara 
•f  caat  iron.     It  tbould  he  graj  or  mottled  iron«  of  fcood  qualiij. 
fca  '.*bap   XIV.   rs«f  Iron.)     Tbej  mo«t  he  ca«C  in  sand,  and  not  in  iron 
tbe  abot  from  ibe  latter  are  fenerallj  aot  spherical  in  form,  nor 
in  siso;  tbey  ara  also  AiU  of  caeities.  and  ara  cracked  by  hciog 


«Aef  most  he  ma«le  vtth  peroHar  care,  of  tbe  host  qoalitj 
if  irasi,  in  ordor  that  tbej  maj  not  he  Hahle  to  break  in  tba  fun. 

rter  $kot  should  be  made  of  a  soft,  gray  iron :  it  ought  to 


3S  OBDHASCK   MANUAL. 

b«  ttij  fluid-    Thej  It  nikde  •inaalh,  ftsd  poUahcd  by  rolling  in  kfauvd 
for  I  bat  purpose. 

A  wuDple  bar  1,6  inch  aquare  and  8  inchca  long,  with  a  head  4  ineh** 
long,  is  call,  on  end,  trom  Ihi  tame  tnetal  Ihat  abol  and  abella  an  aade  o^ 
lo  be  lesled  u  lo  ila  strength  and  th>  character  of  the  matU. 


INSPECTION  OP  SHOT  AND  8BELLS. 
Shof. 
a  iNtTKUMBBTa. — Ou«  Urgt  uni  otit  tmall gaitffmi  OB*  rjflmJtr 
gauge  for  each  calibre:  Ihe  cylinder-gauge  ha*  the  lame  diameter  aa  Iha 
Irgfl  gauge;  it  ii  made  of  ca«l  iron,  and  ia  G  oalibrta  long.  The  gange* 
ahould  be  Terified  from  time  to  lime,  sod  irhen  thej  haTe  become  .008  larger 
than  their  true  diameler,  tbey  afaoald  no  longer  be  used.  One  Amuw, 
ireigbing  half  a  pound,  and  haTing  a  flat  face  and  a  conical  point-     Bftd 

Oar  irarclier,  of  ateet  wire  No.  20.  with  a  handle. 

The  shot  should  be  ioipected  before  iLo;  beoome  rtiilf ;  after  being  veQ 
cleaned,  each  ahot  ii  placed  on  a  table  and  examined  by  the  eye  to  mo  tbal 
it>  Burl^ce  IB  amootb,  Ihal  Ihe  melal  ia  found  and  free  f^m  aeima.  flawa. 


lN>rKrTIuN    OF    .SHOT    AND    SlIKLLS.  '6d 

Grape  and  Cunistrr  Shot. 

TW  4iBi^n«ioBi  are  ▼ertficd  bj  mraof  of  a  Urg«  and  a  Bmall  gauge 
!•  tk«  laiDe  handle.     The  surface  of  the  shot  should  be  smooth 


ShfiU  and  IMfow  Shot. 

IitracTfvo  istTBi'MiJcrs. — .K,largt  and  imall  gauge  for  each  calibre,  and 

fyLmdtr  gmmft  for  sb^IU  of  R  inches  and  under. 

C^lhftri  lor  measartng  the  thickness  of  the  metal  at  the  sides  of  the 


l«  aeAsure  the  thickness  at  the  bottom  of  the  shell. 
f«r  the  dimensions  of  the  fuze-hole,  and  for  the  thickness  of 
at  th€  f^se-holc. 

A  pmr  •f  immd-htUtftti ;  m  wooden  plug  to  fit  the  fuze-hole,  and  bored 
ih  I  ■■■gh  t»  receive  the  muzzle  of  the  bellows. 

A  hmmm0T  ;  «  §tarrkrr  ;  m  eold  ehUfl ;  stfft  puncheM. 

TW  wmrfmc%  of  the  shell  and  its  exterior  dimensions  are  examined  as  in 
tW  €mtm  of  •hot.  partkular  attention  being  paid  to  the  hemisphere  opposite 
9hm  tmwt-hmUt.  CaTities  and  imperfections  in  casting  are  generally  found 
M^  from  the  lop  of  the  shell,  when  in  the  position  in  which  it  was 
SMls  should  be  rejected  for  rough  caMing.  projecting  seams,  sand- 
%  collection  ef  dross,  cavities  or  honej-combs  of  more  than  two- 
laalke  eif  na  inch  in  depth,  whatever  their  diameter,  or  a  number  of  small 
hitsi  fTviag  the  projectile  a  i^pongj  appearance. 

TW  shell  is  next  struck  with  the  hammer,  to  ju<lge  bj  the  sound  whether 
khftrmnfrom  cracks;  the  position  and  dimensions  of  the  ear^  are  verified; 
the  fhirhaeee  of  metal  is  then  measure<l  at  several  points  on  the  great  circle 
it  to  the  axis  of  the  fuze-hole,  and  at  the  biittom,  and  at  the 
The  dinmeter  of  the  fuze-hole,  which  shouM  l»e  accurately 
in  then  verified,  and  the  S4>undneti4  of  the  metal  alxiut  the  inside 
itf  tW  h*U  is  ascertained  by  inserting  the  finger. 

tkfoU  IS  now  placed  on  a  trivet  in  a  tub  containing  water  ileep  enough 

to  momrXf  to  the  fkise-hole ;  the  bellows  and  plug  are  inserted  into 

'h*le  nnd  the  air  forced  into  the  ahell ;  if  there  be  any  holed  in  the 

the  nir  will  rise  in  bubbire  through  the  water.     This  test  also  gives 

kmSfiiam  of  the  soundnrst  of  the  metal,  as  the  parts  containing 

win  dry  more  slowly  than  the  other  parts. 

reighi  of  shelU  is  ascertained  in  the  same  manner  as  that  of 


nmd  shells  rejected  in  the  inspection  ar^  marked  with  a  X,  made  with 
Ike  •■M  chisel ;  e«  sh«t  ntnr  the  gate,  and  on  shells  uonr  the  fuze-holt. 

4 
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PRESERVATION  AND  riLINQ  OF  BALLS. 

BbIU  «b»ul(l  b«  ctrariilly  Uckcred  m  soon  u  poMibli  titlm  Ikcj  tn 
rcctiTed.  The  ntit  8-incA  jo'i'J  tkoi  >t«  pftiDled  rtit,  to  diiUngoUh  tbm 
f^om  Ihe  old,  wbicb  will  ant  anawer  for  bot-ihot  Sring.  Jt[  gtlitrieal  mm 
(Aar  nre  alio  pitinted  red.  Other  projectilas  are  lackered  blati.  For  tha 
compnsiiioD  nf  lacker  aod  Ibe  maaiier  of  ftpplflni  it,  ite  Chap.  Vlt. 

Wli^n  it  btcomcB  necessary  to  renew  (he  lacker,  the  old  lacker  abonld  b* 
remoT^d  bj  rolling  or  leraping  the  balU,  whUh  ahoald  nerer  be  beaUed  for 
th«l  purpoee. 

Baits  are  piled  according  to  kind  and  calibre,  andcr  coTer  if  pra«tiesblc, 
in  a  place  where  there  is  ft  free  circuUlioa  of  air,  to  facilitate  which  the 
piles  ebould  be  made  narrow  if  the  localil;  permits ;  the  width  of  tfca 
boitom  tier  ma;  be  f^m  J2  lo  14  ballH,  according  to  the  Mlibre. 

Prepare  the  ground  for  the  base  of  rh«  pile  by  raising  it  above  the  nr- 
rouodiDg  ground  so  as  to  throw  off  Ihe  water;  lerel  it,  ram  It  well,  kad 
coTcr  it  with  a  layer  of  screened  und.  Make  the  bottom  of  the  piU  with 
a  tier  of  unserTiceable  balls  buried  about  iwo-thirds  of  their  diamelvr  in 
the  sand ;  tbis  base  may  be  made  permanent :  dean  Ihe  base  well  and  fer« 
the  pile,  pulling  Ihe  fme-holei  of  ihelle  dawDwards,  in  (he  imtfrvtlt,  u4 
not  resting  □□  the  ehells  below.     Each  pile  is  marked  with  the  number  of 


FlUlfO  or  BAUB. 
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9f  oa«  u  •  eoaiBMi  oblong  pile,  and  of  Uio  oihtf  ns  n  pilo  of  which 
tkrm  panllol  tdfei  art  oqiuU. 


Tojlmd  tke  Umgik  o/apiU  vkkk  $kaU  hold  a  givm  number  of  hiilh^ 

the  widih  o/the  haae  being  fixed. 

^  =  IW  nvmbor  of  ballc  to  be  piled. 

•  =r  tbo  Buibor  IB  the  width  of  the  bMe  of  the  pile. 

m  rx  the  Buab«r  of  bolli  ia  the  lengtb  of  the  baae  of  the  pile ;  then 

*  in  %V  I. 

1«  tW  following  Table  of  the  namber  of  balls  in  a  pile,  the  second  line 
•4KW*  ibe  aoabcr  la  a  triaagular  pile,  the  base  of  which  ii  the  corre* 
tpwadiaf  aaaibor  In  the  fi rut  line. 

Tba  ocbor  aaaben  ihow  the  eontentji  of  t^uare  and  oblong  piles;  the 
liafib  aBd  width  of  the  baet  being  in  the  upper  line  and  in  the  left-hand 
raaped  iTel jt  . 
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CHAPTER  THIRD. 
AXTILLIKT    OABBIAell. 

HOMESCLATDRE. 

Tm  iuiin«ncl>tDr«  uid  the  tftblea  of  weighti  kod  dJBntitiou  ffym  La 
this  chapler  applj  to  the  Ulsat  pattcrDB  adopted. 

The  partB  are  enunierated  geoerallr  in  tbe  order  in  vUcli  the/  nn  pnt 
logclher. 

Th«  wheeli  are  detifoated  bj  oumben  refarriDg  to  apecial  deteripUoa 
gifen  after  the  carriages. 

The  aile-Ireee,  iraahen,  lineh-pine,  nara-tMixaB,  bollB,  nnli,  ftc,  are 
desigaal«d  by  Utl«n  and  nnmbera  which  refer  to  the  forma  and  dimw- 
•ioDs  laid  down  in  tbe  tabic*. 

Fitld  Gun  Carriaget.   (Plate  2.) 

There  are  four  fUD-earriagea  for  field  lerrioe,  *ii. : 

One  for  the  6-pauDder  fuD  and  12-pouDder  bowltiar. 


1  »''p  for  rammer-head,  fattened  to  the  under  lide  of  the  stock  by  4  nails 
>      1  • 

« I  tmrpUu  fur  worm,  fatieoed  to  the  under  side  of  stock  by  2  huUm  No. 
2C. 

•I  t^-fUu  kff  mmd  tkmm  of  6  links  No.  1,  and  2  rtii^«  No.  1  B,  attached 
&•  iW  stock  bj  1  eyt-ftm  No.  1. 

::  eAmmt  mtU  kms^  for  spongea  and  rammer*,  united  to  1  eyt'platt,  which 
ia  faM«Md  to  th«  under  side  of  stock  bj  2  Mrnrj  No.  20.  8  in. 

*'l  tm^^wdkUs,  ^  braaa, )  riTtted  to  the  studs  of  2  Mtttd-plates,  which  are 
gistiMid  to  the  sideo  of  the  stoek  bj  4  nails  No.  2  C. 

i  irwmmsam-fUUs^  faateMd  to  the  cheeks  bj  6  eketk-boits  A,  4  teaskars,  6 
Mtft;  bj  S  eksm  knits,  2  Urti  wsktrs,  2  nuis;  bj  2 key-belts,  2  nuts,  and  bj 
(16  No.  2  V  and  12  No.  2  C)  for  the  12-pottnder  carria|^,  and  bj 
i  12  No.  2  D  and  S  No.  2  C)  for  the  others. 

ts;   2  fyt-pms  No.  1,  riTeted  into  the  cap-squares;    2  eep- 

kch  conatstinf  of  5  links  No.  2  and  2  rings  No.  2  U. 
No.  2,  screwed  into  the  outside  of  the  cheeks ;  2  tap^quars 
3  ktj  tkmmt,  coeh  6  Imks  No.  1  and  2  r%n§s  No.  1  B ;  2  rye-pins  No.  1 
fsr  \9f  -chains,  screwed  into  the  outside  of  the  cheeks. 

*  2  />-rfj^  for  handspikes,  fastened  near  the  head  of  the  cheeks  bj  4 


4  I'  I ■  rfilfis,  (cast  iron,)  placed  betweea  the  cheeks  and  stock. 

t  mmtmUmf-^^iu^  tvt  the  cheeks  and  stock ;  8  wmskers  ;  3  mil*,  1  of  them 


•1  mmmktt  ktsk  for  lock-chain,  under  the  head  of  middle  aasembling-boli 
ea  t^  right  cheek. 

3  ■■■Irr-AotfA^  for  handspikes,  held  bj  the  rear  assembling-bolt. 

1  msU-irts  No.  1.  (See  page  68.) 

2  aMirsCripe.'  the  f^nt  ends  hokl  the  implement -hooks. 

1  «sl#-efr^  has  an  eje  for  the  sponge- bucket,  3  holts  No.  A  B,  3  nmls:  1 
for  the  6- pounder. 

on  the  end  of  the  aile-boily.  fastened  by  6  nmls  No.  1  C. 
•1  Ut/M*  eis^ohmf^ertw,  (brass;)  2  Mu  No.  3  C;  2  ttfukers;  2  nmts. 
•I  <<iiaftsi#  irrw. 

ms^rt  No.  1,  shrunk  on  the  axle-tree ;  *2  Itnek'tnukers  No.  1 ; 
No.  1. 

3  w^ysls;  %;  1  for  the  ^pounder;  No.  2  for  the  other  carriages.  (See 

^  i 

LimffTr, 

Tho  nrit  Umber  is  ntcd  for  all  the  firld  carriage*,  ioclu'ltng  caifson, 
and  hoitory- wagon. 

.—1   siff  ktdf  :    2   komnJsi     1  /*»rk :    1   spitnter-kar ;    4 /vol-ieera 
r;  2/is#  lisrrf^;   \  pole  :   }  poie-prop. 
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laoH. — B«mM  for  foot-board  braokoti  No.  16;  20  Mtli  for  fbot-bowdt 
Mo.  1  C. 

4  n't«f(  No.  2  B,  4  iiirrt,  one  Kt  emob  anil  of  Iba  boond. 

1  ratktr-plaM  for  8to;-pin>,  Ul  in  uid  TuIeDed  od  upper  and  and* 
aide  of  hoondi  bj  8  nailt  No.  1  C. 

]  azU-trtt  Ko.  1,  (SOB  psga  68  ;)  2  tAoWder-iciuifrt  No.  1 ;  2  iMoUMOm 
So.li  2  IucA->ru  No.  1. 

1  pialle-hook;  Ihe  iniidi  of  the  ejlindrical  part  ie  plated  vith  tlaeli  t 
io'te  .No.  4  C  1  2  toMAtrj ,-  8  hM  No.  4. 

1  ilag-plaU  far  ammuDilioa-chtit,  fastened  on  the  uoder  aide  of  tba  fork 
viib  2  mutt  No.  2  C,  and  bald  b;  the  pintle-book  bolt. 

l^io(Ie-ify.  attached  to  the  rear  of  the  axle-bod;  b;  1  jt<y-cjlau>  of  8  liafa 
Ho.  3,  and  2  riitg*  No.  2  A,  and  1  n/e-pin  No.  S. 

1  (ai^iucifl  kook,  fmtlantd  to  ih«  ft-ont  of  Iho  axle-bod;  bj  2  aoil*  No. 
IC. 

2  io/O  No.  8  E ;  2  wawUri ,-  2  nuU  No.  3,  to  connoet  Ibe  axlo-bodT  aad 
hounds. 

2  vndtrtlrapi ;  4  ioAt  No.  8  B ;  4  nui: 

2  diie-iandi,  sbruok  on  the  ends  of  (be  axle-body,  and  (hitaned  bf  C 
Milt  No.  1  C. 

2  md-boKiU  for  apliDler-bar,  haTing  2  Iraet-litok;  fastened  bj  4  n'Mti  Ko. 
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Ia*«.^l  wtiiA  mmmhlm$  Ur,  fastened  Co  tbe  raflt  bj  2  Mto  No.  8  A; 
1  ■iWt  ;  2  aarft. 

1  iMiMi^i  A<tA,  kC  ia  M  tht  wider  tide  of  the  aiddle  rmil. 

t  rMT  mMm^lmif  hmr,  fksteaed  to  the  side  raiU  bj  2  boltM  No.  8  D;  2 


1  Andb  for  rear  of  Middle  rail,  fattened  to  aides  bj  4  naiU  No.  1  C. 

1  ^p«rr-«-Aerl  csif,  eoBsiiU  of  1  body  ;  1  wmaktr  ;  2  nfr«,  Iksteoed  to  the 
W4j  bj  8  rintCt ;  1  cAeia  mtkd  t^^yU  ;  2  ttayt ;  2  nuta. 

1  ifey  Wf  No.  3  D;  l/ooi-Ae/i  No.  8  D;  1  nui, 

4/mt  Uerrf  Ml*  No.  8  D;  2  wmskert;  4  ««/#;  2  mO*  No.  1  C,  fastening 
ike  freaft  fooc-board  to  the  side  rails ;  6  nmiU  No.  1  C  for  the  rear  foot- 


2  Uek'-ekmm  hnMu^  fastened  onder  the  firont  end  of  the  side  rails  by  the 
bolts. 
I.  (MO  page  70.) 

2  l%fA  fkmm  leets.  fastened  to  the  outside  of  the  side  rails  bj  4  naiZs 
SU  IC 

1  mwi*  trtt  No.  1 ;  2  BkomUtr-wmthen  No.  1 ;  2  luuk-waaken  No.  1 ;  2  /tacA- 


Sa.  1. 


;  4  Uits  No.  8  B ;  4  mmia. 
r.  fastened  on  the  ends  of  the  axle-bod j  bj  8  naOM  No.  1  C. 
and  2  kmrr§  No.  8  B  for  the  stock. 
1  tmkttu:  the  lower  side  of  the  eje  Is  plated  with  steel.     The  plates  are 
fa*snsd  to  the  stMk  bj  2  hoUt  No.  3  D ;  2  mmtt ;  12  natlM  No.  2  i\ 

1  kMf'fUU/^  tfmrt  poU^  fastened  to  the  under  side  of  the  lunette  by  the 
fnmt  tenet t*-boU ;  1  ft#y  for  the  sane,  attached  to  the  left  tide  of  the  ptock 
Vj  1  ktf^kmm  of  U  UmkM  No.  1  and  2  rin$»  No.  1  A,  and  1  rye-yin  No.  1. 

2  ■4«//werrf^lel#e.  faeiened  to  the  slock  bj  10  matU  No.  2  i\ 

1  §§mrk-»twr^,  held  by  2  bolti  No.  3  D,  which  pass  through  the  front 
fl*«l-b«nfd;  2  wetl»ri;  2  a«/«. 

1  msU-§trty,  ftMtened  to  the  middle  rail  bj  8  6o/is— «ne.  No.  3  D,  and 
t9«.  N«.  8  B :  8  aaCf. 

1  y  mt  pmle-rmf,  held  bj  the  aile-slrap,  in  rear  of  the  aile-tree. 

4  wtm^fmu,  like  those  for  the  limber,  except  in  length :  8  wmher-pl^Ut 
U*  nwT.  U<  la  the  lop  and  bottom  of  side  raiU,  and  fasteoetl  l»y  If)  n.nU 
%•   I  <*;  4  ktya  for  Stay 'pins;  4  tk^inw;  4  ey*pttu,  the  same  as  fur  the 


*  ^^tf-k,4i  for  spars  hand«pike,  on  the  right  side  of  the  mid'He  rail;  2 

wwrv;    1  •«/. 

]  k^-yimt*  /er  gymr*  kmrndtf^kt,  fAStene«l  on  the  right  •iir  of  tb*'  inid<IIe 
No.  I  C;    1  4<y;   1  kty-thmm  :   1  eif^-jfnm,  sam**  ••  lho#e  f«»r 
stay -pins. 
I  kgf-fUl^/f  tkt  ik^tti'kmmiDe,  fastened  on  the  inside  of  the  right  alda 
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nul*  b7  2  naUt  Ko.lC;  Ittg;  1  ktg-ekam;  1  tgt-pi*,  Iha  wma  i 
■pw*  huidapike. 

2  ifi^lo  for  tool-hMidlM,  driicn  Iota  Ui«  top  of  ilia  ul«-bodj, 

2  vA«b  No.  1. 

LiATHiB, — 1  pok-prtf  *trap,  with  1  bittkU  No.  ID,  b«M  67  8  • 
l-iDch,  No.  12. 

2  aMHiinrwH-aUift,  lik«  Ui«  on*  on  Ui«  limbw.  (Sm  ptg«  £S.) 

TraveUinff  Fortje.    (PUte  4.) 


Wood. — 2  lidt  nub ;  1  ^TMit  crow-ior,  fkitoDod  to  liia  ■!<!•  nil*  bj  S 
•ccisiim jii'iu ,'  2  middU  croti-bari,  rulvned  to  tha  tide  rmilB  bytl  iraodni^au; 
1  Ttar  ereu-bar,  fMtennl  to  tha  aidaraila  bjS  icoodeiipiiu;  1  w^rfiOc  rail,  (ba 
anda  faatenad  to  the  middle  erosa-bar  b;  i  icrtm  Ho.  U ;  1  axU-bodgi  1  aM«l; 

i  fiooT-boardi,  futened  to  tha  middle  oroaa-bara  bj  IG  tertvt  Mo.  14. 

4  eomtr-itvdt,  jainad  by  taQona  to  the  aide  rula,  and  faatened  bj  Sfitt. 

1  front  tnd-board,  mortiMd  into  front  studi,  and  fastencil  bj  2piaj. 

2  fiiU  jfiiA,  fftilened  to  uda  nil*  kod  plate*  with  tanona  uid  ifiu. 
2plalf,  ft«med  on  the  upper  ends  of  the  atuda. 

1  front  emd-itml,  mortiaed  into  the  front  and-boarda. 

■  ionrdi  Tur  rout,  fanleiied  (0  iLe  platpA  and  oornft-iludi  by  G  f 


TEAVBLLlNa   FOBOS. 

3  rwKi.  3  At0Tt  for  ili«  firoBt  end  of  ttook. 

1  teMffr«  IUm  thftC  for  tho  caUiob,  except  the  site  of  the  rear  hole,  and 
1  ftMisioMl  bolt-bole ;  1  wudJU  UU  Ho.SD;  I prop^U  No.  3 ;  1  vic€4H>U 
5tt.  a :  3  9mM ;  ll!  imi^  No.  2  C\ 

I  ^li  jpry  mtktt ;  \  ftrruU, 

I  «f«ri-«ftmi^.  fsftened  to  the  front  croM-bar  by  2  6o^«  No.  8  B ;  2  nuU, 

1  k-Vr  No  3  B  for  the  middle  croes-bar  and  etock;  1  wuher;  1  nut. 

1  MjU-ttr^,  fastened  to  the  middle  rail  by  2  bolU  No.  8  B ;  2  nu/«. 

::  wk0rl-fM«r4  piaut,  like  those  for  the  caisson,  fastened  bj  10  naiU  No. 
S  •'. 

for  coal-boz,  let  in  the  rear  comer-studs,  and  fastened  by 
No.  14  and  2  rwtU  No.  2  B. 
:  *«yf :  2  kty-<Aaitu,  4  Imkt  No.  1  and  2  rtnys  No.  1  B;  2  eye-pint  No.  1, 
red  into  the  two  rear  comer-studs. 

2  Uek'<lmm  Aoo^t,  fastened  to  the  side  rails  by  4  nailt  No.  1  C. 

I  IWIeve-foIr  kti*>k,  like  the  lock-chain  hook,  fastened  on  the  right  of 
th«  fnmi  ebmer-siud  by  2  math  No.  1  C. 

1  «<^plr  for  bellows-pole,  driren  into  the  rear  comer-stud,  to  carry  the 
b»:iiw%pAU  when  traTHliof^. 

•  ,^i-«f  itaf-pUtt9  fur  bellowi-armi,  fastened  to  the  braces  by  C  «emr« 
>«    14. 

Z  ''*«'  §isfp(aff§  for  bellowi-arms,  fastened  to  the  braces  by  4  holit  No. 
I  U.    i  tkmmA-mmti. 

1  /r^mi  Tot  h^nows-hnnse,  (sheet  iron  No.  24.)  fastened  to  the  front  studs 
a»i  rr«of-b«««rU  with  12-07.  tarki^  (iron.) 

1  •Ami-itmi  e.j^^  for  cro«is-bar,  (nheeC  iron  No.  24,)  fastene<l  to  the  croM- 
bar  wAk  12-<  :  trt.m  tmekt. 

1  f^iarrf  f<ir  dock,  (theet  iron  No.  24.)  bent  orer  the  top,  and  fastened  on 
U#  rU*  of  the  •l'>rk  by  18  iron  t'trki^  (12-01.) 

t  «r«y  mmd  9rm4  for  bellows-pole,  fastened  to  the  front  roof-boanl  and  to 
tW  fr««t  middle  rrost-bar  by  4  teretra  No.  14. 

I  f«o«r  fsr  roof,  fsheet  copper  No.  24.)  fsntened  to  the  edge  of  the  roof- 
Woria  !.ir  SI'i  r>pprr  lmrk»,  rl2-oi.) 

1  jfrpdmer :  eon«iiils  of  1  hmrk  pLife,  mtde  of  2  pieee« ;  2  »idf  plutft;  1 

'•^^  fims'.  plar^l  paraltrl  lo  th<»  btrk  pUt«»;  1   hnw^m  pfnu,  renting  on 

t4Sff««  f <'*rmi ■!  by  the  2  »td<»  plstr«  snd  the  back  snJ  fmnl  plafra.     The 

tjytr  tiark  plate  !•  No.   11.  iht*  Mh^m  N.».  ^.      Th«>  plalr^  are  riveteil 

•  f^i#-  where  they  lap  liy  .V»  nr//».  rO  .1  {nrh  ) 

•  ••  Ai^*.  ra»t  iron  :^  con«i»i«  of  1  /w>r  and  ftnrk  ;■?<»''.  juiniNl  sir-tight 
^7  i  'r.W  %'»  2  Kr  the  atrbark  i*  fsMen«N|  to  fh^  bark  pUte  of  the  fire- 
fiMM^T  Jl  kniis  No.  2  R;  !t  nvt».  <>r(sgf»ns1. 

I  liio4  fee  forge-biieket.  like  the  l<»ck  chain  hook.  riTeted  to  the  back  of 
iht  %nf\f  by  3  nreft  No   2. 
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3  plala  Tor  Me  niU  uid  «rMt-b*r,  b«ot  down  on  the  Inilde  of  Iha  raila 
mnd  eroiB-bmr,  knd  riveted  lo  the  lideaftod  front  of  the  flraplace:  tke  pUUi 
■re  rasiencd  la  ihe  lide  itils  and  croM-bur  by  10  balu  No.  2  D;  8  wuiov 
and  10  nuM. 

'2  loet-chain  bridtei,  like  (hut  for  the  eaiason,  except  aliB  of  tho  haW, 
dulcDod  bf  the  4  front  boltA  is  the  side-Tuli. 

2  lock-rluiini.  (See  pkge  TO.) 

1  bract  for  flrepUee,  futened  to  the  back  of  the  flreplace  tad  Iha  f^M 
•nd  bolrd  of  roof  by  2  rietU  No.  2  ;  2  mttt  No.  2  B. 

1  belloKt-poU  tirap,  fuiODcd  lo  the  pole  bj  2  rinit  Ko-  3  uid  3  ((m« 
No.  14. 

1  billotct-poli  ehaai:  2  Itnb,  ooe  of  which  i»  hiteoed  in  Ike  hook. 

2  vhttU  No.  1. 

Bdlowi. 

Wood. — S  brUeitt-ptaitkt,  each  made  of  2  piccei  Joined  bj  a  tonpw  af 
hard  wood. 

2  croa-luaa;  fasleneil  lo  the  middle  plaak  by  12  urif  No.  30. 

2  riAi .'  each  ooniiMs  of  2  ni^M,  1  aid,  1  nvn-iar,  glued  and  Ikilescd 
bjltirlavf-fidili. 

2  FDfpft ;  2  ta»<-iu,  fattened  by  10  miili. 
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:   frnH  mm  lb*  lUj-pUteii,  and  faiUn  tbem  down  with  the 
MittL     8crtv  ikm  brmM  •Ibow-pipe  into  its  pUee,  tbroagh  the  hole 
■fcect-iroa  front  of  the  bcllowi-houfe;  put  in  the  copper  pipe,  and 
«p  ihe  collar  whieb  connect  n  it  with  the  elbow-pipe. 

ir«*ot». — 2  ndlri,  2  emdt,  an<l  1  bottom,  rabbeted  together  and  fastened 
vitb  tAtmi-mmU,  (<(-pennj.) 

I  u^f-fwt^^  fajrteaed  bj  7  9rrftra  Xo.  14. 

1  ltd :  2  flma^,  framed  on  ea^'h  end. 

laoa  — 4  ronur-pi4»fft,  T^heei  iron  No.  13.)  fattennl  bj  CO  »cre%cM  No. 
12. 

Z  *m4  9trmj^,  fastened  (o  the  endii  of  the  box  bj  2  riveta  and  4  tcrrvs. 

•  4«m^Er«.  fastened  iatiid''  of  th^  box  bj  2  tcash^rt  and  2  nu/«. 

1  ttrnd-fUu  t^  tamburkle,  faaiened  to  the  front  of  the  box ;  2  rirttt  No. 
SB 

1  fwrmJ^mtkh,  (bra»«.  i  riveted  on  the  ttud. 

!  km^p  mmA  9*rmp,  fattened  on  the  inside  of  the  lid  by  1  rivrt  Nu.  2  B  and 
S  *~^i  5o   II. 

\  "■  -^.  •h«NPC  Cupper  No.  21.  >  in  2  piccofi,  fa^teneil  on  the  top  of  the  box 
a»l  1*1  bf   1V>  t%»pf^T  turkt^  •  12-01.) 

Z  4«iy<w.  fafttmed  on  the  out«tde  of  the  copper  coTering  bj*  t  ntrit  No. 
2  »aa4  K>  Mrrvt  No.  14. 

B*ittrrjf-Wiiij'»n.   (PUto  5.) 

TVe  bAiiery  ve^on  carrie*  tooN,  ppare  parts  of  carriage*,  ppare  harness, 
aftd  acb^r  tcores  re<|uire«l  for  the  serTice  of  the  Itatierj  in  the  field  and 
fir 


H  %fiO%-IIOM. 

». — 2  iMfffT  ti%d*-r9%i» ;  «f  rrv»§'h0r9t  faBt#ne«l  to  the  «tde-railf  with 
Vtd  10  xajrw  f«iu;  A  jloor^Umrtis,  fapiene*!  to  tbo  croim-bar^  hy 
K  mmU  5^.  I  C:  1  mxU'hodif:  2  w/>/*rr  «M/r  rtfi/«;  2  «iW^«,*  2  /«k/«  ;  1  ttofk  : 
I  r^MflU,  I  ifrnw,  and  1  fK^c  for  till ;  the  rleau  are  fastened  to  the  end*  of 
*W  Sndv  bv  #»  9rTtw»  No.  1 1 ;  (he  ^idf  14  fa*trn^d  t(i  ihr  e^lff^  of  the  iKittom 
W  I!  r»f-«oil«.  iH-peiinjr;i  1  foray^-rafl,  rompoeed  of  2  wtdet  and  •{  h*trt, 
fammmtA  to  ibo  sides  by  H  vo»4fn  pm*, 

Is«i  — 2  nr*ta.  No.  3  R;  2  f'urri,  throu|rh  the  rear  end  f»f  the  lower  raits. 
*  mJt  «rWf.  faaionod  to  the  sides  bj  14  r>rw«  No.  3  P 
I  r4«««,  f«r  the  foraire'raek.  each  con«i«(iD|r  nf  1  r.n^.  .12  /i«i4^«.  and  1  Afoit 
^Ued  km  aa  eje  ia  the  r9%r  studs. 
I  9«p«  si— t->tsl,  faaiened  to  ihs  rear  stud,  on  the  right  side,  by  the 
-boh  and  fro«>Te  (•oti 


52  OBDNAirCX   MANVAL. 

1  bullen  for  tpkra  BtMk,  fluLcnid  bj  tb«  mldtUs  froov*-boU. 

1  tpari  itoek-tHm^,  fftilancd  to  the  front  ilad  bj  Ifaa  two  lowar  grif  t» 
bolts. 

4  froovn  Tor  wagoD-ends,  (ahMl  iron  Mo.  T,)  faitencd  to  the  ad**  bj  U 
bolliSo.  I  C;  12  unto. 

3  QifmA/t'n^Wff  for  Idwm  Hid*  cmU,  f*H  tbirnngk  tb«  «i]d  cn«t-b««^ 

8  inhi  for  middlt  lida  iliuU;  8  •rullira,-  8  nHtjr. 

1  t»rnbueili-ioU ;  1  (wmiiMUr,  (bruo.)  riTat«d  on  ibe  head  of  Ui«  hM; 

1  iuok  for  «o*«r-propi  1  htm  paMw  Ibrougb  lop  of  fonr&rd  mlddla 
Had. 

1  tyt-fiii  for  CDTor-baapi  I  turn  paiim  through  Iha  top  of  lb*  tMC 
niddlv  »iud. 

2  ilai/i  far  the  upper  miln.  failcocd  bj  1  irrtm  So.  M. 

2  ni'/-ilMil>.  failenHl  to  the  eada  of  Iho  hod;  b;  li  n'rcri;  I  W  Nn.  S  K; 
1  nu(  fur  ibe  front  iilud,  and  1  nut  and  1  ■roilT  for  Iha  rvar  atnd. 

1  aorlUt-plaU,  faalaned  Id  tho  ft-oni  ufailr^bodj  bjr  tl  i(rtw>t  No.  It. 

I  axlt-trM  lika  that  for  fl-ponnd«r  carriage;  2  ihouUrr-ieiulitrr i  3  MmW 
teatlitri;  %  ImA-fiia. 

..•4M(»No.  <  U;  i 


AMMVNITION-CHBST. 


58 


to  the  tid«  Mid  end  rmiU -bj  8  terewt  No.  12,  tnd 
i»  tW  «a4  tcad  bj  6  mtw*  No.  12 ;  1  rid^poU:  9  eoetr-boamU^  fmntentd  to 
cbo  fd  biordi  bj  86  noilf,  (4-ptBDj,)  and  to  the  end-bowt  by  86  rivtU  No. 
1  H.  Md  to  ibo  Biddlo-bowi  by  86  mtcim  No.  12. 

Iftos. — I  ffiKT  if  Tit,  fAStcBod  OD  the  iofide  of  the  frame  by  16  terne^ 
>«.  14. 

I  jamt  ktiu for  eoTer-freaM,  paee  through  the  rails  and  end-bows;  4  huti 
%•  1. 

V,  fktCcned  in  mortises  in  the  rails  by  4  rhfis  No.  8  B. 
mti  rtsy/ti  for  eoTer-prop  and  hasp,  fastened  to  the  left  cover- 
il  by  3  ne«<*  No.  8  B  and  2  $ere9t§  No.  12;  1  covtr'jfrcp,  fastened  in  the 
fir«Bi  staple :  1  hmtp,  fastened  in  the  rear  suple. 

:  I  If  It.  fasUned  to  the  rail  by  6  riwtt  No.  8  B,  and  to  the  body-rail 
k<f  '.  Uit§  No.  1  B :  6  nmis. 

TW  re«f  is  covered  with  strong  linen  eanTas,  which  is  fastened  by  264 
(12-«t.,)  with  stripe  of  Umtker  under  their  heads. 


^iMiMiiitiVibii-  Chesi. 

same  ammnnitlon-ehest  is  adapted  to  the  limbers  of  the  different 
Wtd  f«a-«aniafes  and  to  their  caissons.  The  interior  diTisions  rary  with 
IM  difftreat  kinds  of  ammnnition.  (See  Chap.  XI.) 

Wmnm. — 3  m49^  2  «tdb»,  dovetailed  and  fantened  by  16  ntt  naii4,  (M-penny ;) 
1  yii  mm^mt  pmfahm;  1  ie</oM.  fastened  by  18  cvf  naiU  (8-penny}  and  4 
«-#«•  No.  16. 

1  >— *r,  consisting  of  1  frmmt  of  4  pieces,  1  p^met^  and  1  tintny  fantened 
by  <»f  fiip^rr  t^Jks. 

la««.^-4  tmrt^T'pUUM  for  ends  and  sides — 2  e*fm^-pUu§  fur  endn  and 
%mtummm — 1  nttrntr-ftmU  for  side  and  bottom — she^t  iron  No.  18,  fa«teoed 
W  W  arrrv*  No.  12. 

I  mffmUmg'h^lt  No.  2;  1  tmmhmfkh^  (brass,  (attached  to  the  asm^mbling- 


I  wmnkfT^mtt  for  assembling-bolt,  fastened  by  2  trrrwt  No.  12. 

1  l«4  aio|r,  fastened  to  the  back  and  b<ition  by  6  Mrm  No.  14. 

;.^»«of  if^yi,  Caatened  to  the  fn^nt  and  iMiitom  by  I  ritft»  No.  '2  B  sod  H 
»*^>  No  14 

I  ^mf^9,  4  rirWf  No.  2  B.  21)  •rrnrt  No.  11;  2  kin^r  pUUi,  fastened  on 
'W  Wrk  edge  of  th*  covrr  by  4  arrftea  No.  14. 

'.  i«ip.  fastened  lo  the  c^iver  by  1  rirtt  No.  2  B  and  />  prrewt  No.  14:1 
*«r^te#.    3  «rrrv«  No.  14. 

X  Wedke .-  8  rtrere  No.  8  B. 

U  esspir  w«sA<rt,  Uheet  copf>er  No  24.)  to  rnvfr  bea'ls  of  rivelt;  66 
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1  eoter,  (sheet  copper  No.  24,)  futenod  to  the  edges  of  tbe  voodaa  eonr 
bj  II I C  eopptr  taclu, 

2  ttallur  itrapi  torihe  tftrpkuUn,  G  inchM  long,  wiih  2  bueklu  No.  6,  fmat- 
ened  to  the  edges  of  the  coTer  of  the  limber-ahcst  hj  i  tertici  No.  1-L 

2  Uathtr  tlrapi  for  tha  tsrpkulin,  29  iuchei  loog,  futened  to  the  httf 
tide  of  Ihe  cover  of  the  limber-cbeat  b;  4  tereict  No.  14 ;  4  ropptr  viuirri. 

Limber- Cheti /or  Ote  Travelling  Furge  and  BaUtry  Wagon. 

This  chest  dilTera  fron  IbeemniODUion-cheit  io  the  followiog  poiUe.  tLi.: 

Il  h>e  no  principel  partition ;  uid,  iDstekd  of  the  •uembUng-boIt,  with 

Ibe  wtiilier-plKte  end  lumbuckte,  it  hss  a  hiup-iicip/i  aiidjtiait,  fuliBad  b/ 

2  rirel:     The  back  ttag  is  futeoed  b;  1  rivtt  and  G  icrtic:     The  head*  «t 

Iho  rirel H  are  not  CDTered  with  copper  washers. 

I'or  Ihe  interior  4rr*ogement  of  the  clieal  see  Chapter  XI. 

/VntVie  Carriage/or  Ott  \Z-pouniler  Maunlaln  UtnriU'r. 

Wood.— 1  ttotk  In  2  pieoee,  put  togelber  with  3  dorttt.  The  stock  is 
hollowed  out  on  top  at  the  head,  leaving  the  sides  to  project  end  form  Ibe 
cheeks.     1  axlt'boitj/. 

Ikon. — 2autaibling-btilli  Xo.  4  D  i  2  leaiArri;  2  rotArr-Anuit  for  the  host 
boUi 
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1 


tbnmgli  the  «zle-body  from  the  front;  1 

pttt  oa  tko  azlo-body  A^  and  futaned  by  6  naUs  No. 

,  (oMt  Iwrnat;)  2  bolU  No.  2  C;  2  ^tatkert;  2  nutt. 


lAmher, 

m. — 1   flrli^40d^;   2  k^mrnds;   1  /orit;   1  tpUtUer^hat ;   4  foot-bo^rd 
:  t  y%<l  IfrA ;  1  /«!« ;  1  foU-frop, 

— I  MTfw*  Ho.  16 ;  4  MTftpf  No.  14  for  brtckett ;  20  fiaid  for  foot- 
4  rmtia  No.  S  B ;  4  h>urr$  for  endi  of  boondt. 

No.  9 ;  2  BtUmlder  wmik*r$ ;  2  Imek'ttc^kert ;  2  imek-puu. 
;  t  MtM  No.  2  C :  8  waakert ;  8  nuit ;  1  pintU-key ;  1  rAtf tii, 
N*.  2  ftad  2  Hiy«  No.  1  A;  1  tft-^in  No.  1,  futoaed  to  the  rear  of 


1 

2 

2 


1 


iooA;  fiMtoMd  bj  2  Milf  No.  1  C. 
N«.  2  B  to  eoBBoet  the  «z1o*bodj  and  boondf ;  2  ir««A<r« ;  2  fiiii:*. 
;  4  Mr«  No.  2  B;  4  mil*. 
;  e  M«I«  No.  1  C. 
for  tpUator-biir ;  2  trmft-kocti ;  4  rt9#l#  No.  2  trtrc 

for  epliater  bor ;  2  trtt-ko^ka ;  2  6o/l«  No.  2  D ;  2  nutt. 
■Qpporta  the  tongue,  nad  U  held  bj  the  bold  of  (he  middle 


2  i«ito  !!•.  2  D  for  fplinter-bnra  and  hounds ;  4  tr^kert ;  2  nutt. 

1  ^ali  ^ry  fmktt;  1  ftrrmU ;  1  foU-prop  ttud  driven  into  the  fplinter-ber. 

1  gyi  /w.  rivcCod ;  1  kmrr. 

4  mmp-pmB:  4  mhI«  No.  1  C;  4  kty»\  4  rJUiiif  of  5  /tniri  No.  1  mod  2  rtn^ 
Slo  1  A.  oecb. 

4  ipi  fwii  No.  1 ;  1  9lmf-pimi$ ;  4  ternrt. 

1  riMf  la  Inrgo  end  of  pole :  1  pcU-h<M  No.  2  D :  2  ttasktrt ;  1  nut. 

1  farr^Lt ;  1  kmekU,  fnetencd  on  the  ■mil  end  of  the  pole  bj  1  nW/. 

1  p»h  yl*,  eompteiJ  of  1  ««/',  1  ro^r  in  two  pnrte,  2  hramekft^  2 
9k^t^-^mf»:  2  iWto  for  eollnr ;  1  w««A<r  for  aoff:   1  4^. 

1  p^  ppwp  $tr$p,  (lentber. )  fk«t«oed  to  the  wpliater-bftr  by  8  irrrin  No. 
U .  I  bwrUe  No   10. 

2  imtmmutt»m-<k€»U ;  2  ttkffls  No.  .1. 

^  nun  iiM  iViVm-  (^kests. 

Wott#.^2  mdit;  2  m^M.  doveteiled  end  fined  to  the  end*. 

I  kmtt^m^  mbbeted  into  the  •vlet  end  ende,  end  feetened  with  80  rmt  naUs, 

ifennri 
I  fPMT.  »nde  of  1  pmmal  end  2  fnd-^Ump;  mortiMd,  glued,  end  feetened 

5» 
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i  boMtri ;  S  cliaU,  failcDfld— Ilia  first  to  lb*  boltua,  tba  wond  t«  tbi 
■idea  od  the  ioiide — b;  46  rupper  iiailt,  (4-peDDj.) 

Ibom, — 1  braei,  fsBi«ned  on  the  iniide  to  iIm  baek  \>j  1  terne,  »aA  ta 
the  fronl  b;  tbe  ilud-plnte  riTtt. 

1  larnbutkU,  {braii ;)  1  Kud;  1  lUid-pUtr,  tmtltntA  lo  tba  front  bj  1  rM 
No.  2  B  and  I  tma  No.  ». 

4  corntT-plalii,  (ihett  iron  No.  ITijIO^rr^ici  No.  9. 

1  batk-tlat/;  I  fionttlag;  6  jrr<r>  No.  9;  S  rnirU  Ho.  2  B. 

2  AiayM,  raalfDcd  la  the  under  aide  of  tba  cotct  hj  8  lertm  No.  12,  aad 
In  ihe  back  nnd  botlnm  bj  0  to-tvi  No.  12  and  2  rrecfj  No.  2  B. 

■2  hiinJUt,  raxtcned  to  Ihe  boltom  and  cod  bj  I  ripti  and  4  Mnr*  Ko.  12. 
1  liaiip;  the  atnp  let  into  Ibo  under  aide  ot  Ibe  cover,  aail  faalcBad  irilta 
u  ifnirt  No.  12  and  1  r.Vx  No.  2  B. 

1  canriu  ratrr,  leeured  to  Ibe  edges  of  wooden  coior  bj  12  rofpir  Utki. 
1  lnrpaulin  In  rovtr  ihe  carnriKF. 

I'rnirir.  AmntiiHilion-Varl. 

This  in  ■  Iwu-wiieeled  cart,  with  sbafla,  oarryinR  four  nmmnnilion-clMall 

and  one  implemtnt-chi'st  like  Ibose  used  Cor  Ihemouaiain  bowitiar  aoiMi 


n^  -^^/tummtmrnmim^^m—a^t 
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ftr  lMB4a|iike-flii«|w. 
1  Imttu,  fftftteaed  to  the  utock  hj  (>  math  No.  2  C. 

1  frmJ-fimte,  fMtcned  to  the  stock  by  0  mailt  No.  1  C,  and  to  the  lanette* 
1^9  bj  2  nttts  No.  :H\ 
I  k^tkd»pdtt'9tmplt,  driven  into  the  stock  through  holes  in  the  trmil-pUte. 
:!  fnfUMk'fUtf  for  shaft  ;  4  nail*  No.  1  C. 
1  U«  f«r  liftmrimf-^ertm ;  2  Mu  No.  10:2  teatkert ;  2  MM/t ;  1  titrating^ 

1  atU-aktmrn;  1  6e<l  No.  2  D;  2  itasken ;  1  fiiif;  2  rtrf/t  No.  8  B;  4  6irrr«. 

2  ftrrmUa,  CMteiied  to  the  end  of  (he  axle-tree  bj  2  rirtu  No.  2 ;  2  /mM- 


r,  pot  on  hot ;  4  nmU  No.  1  C. 
'•trof^  fastened  bjr  the  chin,  kej,  and  trunnion-plate  bolts. 
1  wkM*  No.  4. 

SHAFTi. 

V«poo  ~S  9km/U;  1  croM-6«r,  Joined  to  the  ihafti  bj  tenon  and  mortise. 

taos.— 1  rrpm-^mr  pisSe^  fastened  to  the  shafti  bj  2  6o//t  No.  2  I>,  4 
nmtm  3:  3  B«  4  terutt  No.  14,  and  2  imis :  and  to  the  erosa-bar  bj  7  9crettM 
3U  14 

1  mffortmf'bar ;  1  1^;  1  rAtfiM  of  8  /iiii*  No.  1,  2  riM^«  No.  1  A ;  I  ey&- 
pm  Ne.  1,  riveted  to  the  cross-bar  plate. 

Z  •tofitt  tot  the  shafts :  4  hurrt  for  same. 

la  actatfklaf  the  shafts  to  the  gun-carriage,  the  supporting-bar  is  laid  on 
ito  ovl-plate.  ne^r  the  haadspike-staple.  and  the  knee  in  rear  of  the 
am  the  cro«s«bar  plale.  the  holes  for  ihe  key  in  these  two 
ipoftdtttg  with  each  other. 


it  mill  am  itifm-  <  'hettt. 

Wonm  ~3  md§  :  2  ti^M,  dovetailed  and  glued  to  the  ends :  I  bnttnrn,  let 
iss*  tW  si4ee  a»d  ends  and  nailed ;  1  corer,  made  of  1  pamei  and  2  elampt, 
bj  tesona,  glued  and  fa«tened  with  pins ;  2  braeket$  for  handles. 
vilh  4  scrnrs  No.  12  and  4  ternrt  No.  14:  10  fhatt,  glued  and 
hmtmrnd  bf  8  tertw  No.  7 ;  48  aeils,  (S-pennj. ) 

tao*  —I  yratw^  fastened  on  the  inside  to  ihe  back  by  1  sfrt^  No.  12.  to 
*te  fr-.at  by  the  Hud-plate  rivet. 

\  ruwmkmekU,  '  brats :»  1  ttud:  1  ifud-ptaU,  let  into  the  front  and  fastened 
*.« !  'w*t  No   2  and  1  M^nr  Nn.  9. 

I  wirs#r  f4mt^»,  (sheet  iron  No.  18 ;)  4^)  Merest  No.  7. 

I  ^mffs,  le€  into  the  under  side  of  the  cover,  and  pass  uodrr  the  bottom; 
yi^«v«No   X 

:  imkmf  r|M,,,  4  Imk*  each ;  1  bridle,  held  by  4  nrtts  No.  2  R  pa-sing 
«*>*fh  tW  bife  trap. 

I  ^am,  lei  into  the  under  side  of  the  cover;  4  »ffem»  Nn   9. 
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Portable  Forge. 

Ibon. — 1  /ramt,  made  of  8  piocci,  welded  topither. 

1  firrplatt,  (iheat  iron  No.  13,)  composed  of  1  botlom,  bant  into  k  h«Ua« 
form  and  riretad  to  the  frame ;  1  back  plait,  in  2  piecM,  the  lover  pi«M 
bent  under  the  bottom  and  rireted  to  it;  the  2  plate*  are  joined  bj  2  trmm 
Arnjrrj,  which  are  rireled  to  each  plate  b;  4  tertvt. 

1  border,  beol  round  the  back  and  rifeted  lo  it  and  to  the  frame. 

S  ninforta  to  the  back  plale,  tireted  to  the  edges  of  both  pieces. 

1  aif-baci,  (sheet  iron  No.  7.)  made  into  a  cootoi  shape  when  hot:  it 
riTeied  to  the  upper  back  plate. 

1  tiuifon ;  1  ttud,  riveted  I  o  Ibe  outside  of  the  upper  bsek  plato :  U  ntsd 
to  f&elen  down  the  back  plate  in  puking. 

1  iron  pipt,  attached  to  the  rear  of  the  lower  beek  plat*  by  meMU  of  I 
bridlf,  which  is  fastened  b;  2  bolU;  2  nutt. 

1  front  Ug,  forked;  2  rye-pitra,  riTeted  to  Ibe  sides  of  tbe  frame;  the 
teg  is  joined  to  the  eye-pieces  by  2  bvlu,-  2  nuM. 

2  rtar  Ifgi ;  1  rmu-^r.  fastened  to  the  rear  legs  by  2  nitU  ;  2  (oAs,  to 


f»    ■ 
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lBas.--4  tmmrpJMfu,  {A—i  iron  No.  18 ;)  18  terupt  So,  7. 

loraod  wmUt  the  bottom  of  chest,  and  fastened  bj  2  ri9€t*  nnd 


::  4nfw,  fnetened  to  the  inside  of  the  cover  with  2  rivtU  snd  6  tcrneM,  nnd 
I*  tW  boctoM  nad  bnek  with  G  riwfi*  nnd  22  «rrtr«;  2  bhdUt  for  lashing 
chAftas,  held  bj  the  hingo-rtvett. 

1  4ai^.  lei  int*  the  inside  of  the  eoTer ;  4  serffwe. 

1  kM^'H^f44  mmdpUu:  the  lUple  if  riveted  to  the  plate,  whieh  is  fastened 
to  tke  chest  by  2  nods. 

a  mcktt-fUHM^  with  holes  in  then  to  reeeiTo  the  legs  of  the  frame,  fast- 
lo  tW  back  of  the  forge-chest  bjr  12  §ertwi. 

1  ktmrn  ssiirit.  Uks  that  of  the  aouBonitioa-ehest. 


SIEGE  CARRIAGES. 
G mm- Carriage.  (PUt6  7.) 

atw  ihffva  gnn-earriages  for  siege  artillery,  vii. : 

Om  for  the  12-poander  gun ; 

Otte  fisr  the  IS-poonder  gun : 

tfmt  for  the  24 -pounder  gun  and  the  8-ineh  howitier. 

TWso  carriagee  are  const  meted  in  the  saaM  manner,  differing  onlj  in 
thmtf  dimeaaioai. 

Vhea  the  H-inch  howitier  is  movnied  on  the  24-pounder  carriage,  a 
fwaat  is  wssd,  iasisad  of  the  elevatiog-eerew,  the  howitier  being  too  short 
i«  reoc  «•  the  vcrew. 

Wuvii. — 1  Hm^k  in  2  pieecf,  pot  tngethcr  with  2  Jotrets ;  2  rAftks ;  1  <? jr/#- 
hm^;    1  h^^rk'ht^Uler. 

lao«  —1  m$»rmblimy-Mt  Un  the  »t<>ck  No.  7  A  ;   2  trashera;   1  nmt, 

1  ■saeaiimf  boit  No.  7 :  2  f«Mcrt ;  4  W4ktr$  ;  2  nuts  No.  «'». 

C  rwm4fii*$.  icsM  iron ;;  2  99»rmhhm^-Ml$  No.  7  .\  :   4  ttatkert ;  2  »«!«. 

I  ■■■—i^iwf  f^f-holi  for  the  lock-chain.  No.  9:  the  ring  of  the  lock-chain 
w  weMad  in  the  eje  of  the  bolt,  which  b  on  the  left  side  of  the  carriage ; 
I  wmi  fr  No    9;   1  w^ktr  and  I  mmt  No.  7. 

1  iaiek-ekmrn,  i aee  fiOge  7u.i  1  sktyt :  1  kry  fur  the  ihoe,  to  keep  the 
vw*'  fr'>ai  •li|'f'ing  »lf. 

:  trmmmmn'^tM:  2  fk»m'boit$  No.  7;  2  hettl-^askert :  2  ewr« ;  2  Irfy- 
W>«  \4   7  .    2  ■«'« ;   4  eke*k'hoil$  No.  7  A  :   4  voMkert ;  4  ««/«. 

:  fi  ■■  sun  /ffff  ia/l«  No.  3  K ;  2  myls ;  2  frarW/iny-fmnnMm  &o/r« ;  2 
*««i^r ;   2  nml* 

2  >ey  eye  grrt  ;  2  Afp-#7«iertf  rA^mi.  <»  /iii4«  No.  ^t  kikI  2  rifiyt  No  2  \. 
*at^.  4  9^f*m»  No.  w.  -  2  riYrtr«l  into  ihc  i  a|t-««(ii»rr«  %u'\  2  viTrvflNl  into 
Ito  «Ass  of  the  cheeks ;  2  rmp-tfu^rt  kry»  ;  2  kt^rkatmt,  each  o  /•nA«  No.  2 
m4  2  rm^  No.  2  B:  2  fyf-jnna  N<»  2  f»r  krjr-<rhAin« 
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1  ailt-lnt  Ho.  6  i  2  thouUtr-^uthtn  ,■  2  luuk-w—lttn ;  2  Imek-piu. 

2  andtr-ilrajit,  held  bj  Ihe  eje,  chin,  and  Imnnion-plate  bolU. 

1  axlt-ttrap,  held  b;  2  ielft  Ko.  6  B,  coDDcotiitg  Uia  UmIc  and  axlv-bedji 
3  nvff. 

2  ozb-imub,  put  on  hot,  u)d  fut«ned  to  th«  nzle-bodr  bj  I  wtBt 
No.  1  C. 

1  Icck-ekain  kook,  pMM*  thniagb  tb«  ftxlt-bod;  on  tbe  right  dd*;  ! 

miAn-t,-  1  taU. 

1  Allot  for  th«  ahoe,  icnved  into  the  right  lide  of  the  oheek. 

1  theik-plaU,  to  protect  the  cheek  from  the  Motion  of  the  ihiw  in  tn- 

1  box  for  the  oleTUiBg-Mrew,  (bnaa;)  2  boUt  No.  4  C ;  S  wmthtn;  S 

1  linating-Krtti ;  \  AondlM,  eorewed  into  the  head  of  lorew. 

1  ilrof-tiaple,  driren  into  the  middle  of  the  Moek  on  the  under  lid*. 

2  ithMlfuard  plala,  fastened  to  the  stock  bj  12  naOt  No.  2  C. 

1  luHtllt,  reinforewl  it  the  pintle-hole  by  1  nrnUU,  faalened  lo  the  npp« 
lide  of  ihc  luncUe-pIale  by  3  rivtU  Xo.  SC ;  itoUt  No.  4  C ;  2  vw*«r*,'  2  sMt 

1  trail-plait,  reinforced  bj  t  j/uard'platt  faalened  to  the  tr«il-pUta  bj  ( 
Tivtt,  No.  3  C ;  29  naiU  No.  8  C. 

•2  boltler-boUi  No.  4  B,  the  headi  hollowed  out ;  2  maikm ;  2  tu(*. 
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1  IrWb  Uft  tfct  ArMt  tadl  of  the  fork,  fluUned  by  the  bolt i  eonneoting 
fork  Mmd  ffplUiur-bor. 

2  kUa§  5o.  4  D  for  iko  ipliBUr-bor  aod  fork ;  2  muU. 

2  AWif  for  ikt  •plintor-bor  aod  hoiiiidt.  No.  4  D ;  4  woMhtrt ;  2  mUt, 
I  Wi4lc  for  tko  Middlo  of  tko  fork,  fatUnsd  to  the  fork  by  4  noOf  No.  2  C. 
I  rymH  for  tbe  rcoT  end  of  Iho  pole ;  1  htrr. 

1  *y»/l«r  for  tkt  tnni  end  of  the  polo;  2  Mu  No.  2  D;  8  vatkert;  2 
'#. 

2  ptlt  rkmimi,  ooob  9  Hmkt  No.  6,  1  vt-lmk^  and  1  rtNf ,  welded  into  a  hole 
tko  eyo-pUto. 

1  ffrrmU  for  tko  end  of  the  pole. 

1  />il>  rfoy,  footeacd  bj  the  eyo-plnto  bolt  ond  1  6o//  No.  2,  hexofonol 


:  IWf«  for  iko  polo  mod  fork.  No.  4  D ;  4  ira«A<r«  ;  2  %uU, 

\  madm»  kmmd  for  tke  leoding-bor,  foetened  by  2  rivttt  No.  2 ;  1  kook ;  1 

S  ■  rf  t  —  rfi  oad  frmt^kook$  tor  leoding-bor,  like  those  for  the  ipUnter- 

S»AmI«3Co.6. 

MurtaT'  Wttgan. 

Tkt*  vncon  ie  deeigned  for  the  trmopportotion  of  siege  mortom  end  their 
\m^.  AT  of  gvns,  or  Urge  «hot  end  shells. 
Tko  limber  oad  tko  wkoob  ore  the  some  as  those  of  the  gan-<*onrisge. 
Vrioo  ~2  mmUt*  r«>/«;    1  /ron/  tr<tm»t»m,  foPteDe<l    between  the  midillo 
n;k  ky  2  4mmU:  1  mtiMe  rr«ii«o«  between  the  middle  mils ;  1  r^or  fnrn- 
MB  kecwoea  tko  middle  nils:  2  aid*  rath;  1  reer  rrott-ftar,  let  into  the 
mjifW  and  side  rails:  6  mtddU  rrost-han   between  the  middle  and  side 
ftiks.  a»d  let  into  both :  2  front  rro«*-A«r«,  IH  into  tbe  middle  and  side 
rtiU .  2  ieffem  ^Umka,  fastened  to  tke  middle  cross-bars  by  12  naiU  No.  2 ; 
1  esls>4od|pr ;  1  ■ssdysii ;  1  wtmiMi^-^oUter ;  (I  ifakia  ;  2  ksndtpiktt  for  work- 
«|  tko  wtndlaea.    Wkon  need  for  carrying  balls.  1  frmma,  made  of  4  planks 
4»f«ta«led  tofotkor  and  strengthened  by  iron  eomer-plates. 
lso>  ~1  sissBiilie/  ler,  passes  tkroogh  the  middle  rails  into  the  side 


I,  fastened  to  the  oolside  of  tho  middle  rails  by  4  nmih 

^  :«• 

1  mf  iii/  iifl  No.  4  A  ;  2  ftmaktr$  ;  1  nut, 

\  ff*  pimit  tor  tke  lashing-chain.  place<l  betveon  the  middle  rsils. 
:  ktiiM  No.  4  A  for  tke  front  ends  of  tke  middle  rails :  4  itmskert ;  2  mmtt. 
Z  ■sseeiri^  at^pUt,  driTen  toio  the  under  side  of  the  middle  rails. 
Z  trmm-kmt  pUtm,  fastened  to  the  fmni  end  rear  rro«s-bars  by  12  Aela 
Xa  «  r ;  •  w«sA«rs ;   12  nmts. 
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1  Udt-ehain  md ikot,—l  keg;  1  frtitt;,  rMt«n*d  nndar  Ik*  lift  tM*n 

1  boll  No.  1  B;  1  nut, — like  those  on  the  gua-earrugs. 

1  Irait-plali,  faalenad  nnder  tbe  front  end  ot  the  niddU  t«ili  bjr  II  m 
Ko.  3  C. 

1  lunetlt ;  I  rein/ere;  fjulcned  to  the  lunellc  bj  4  HttU  No.  8  C ;  I  hrid 


Shah 


Ko. 


2  wkttl-guard ptatt;  TttUnei  to  the  middle  rails  hj  12  nm'b  Ke.  S  C. 

1  ailf-trii  No.  5, 

2  andtr-ttrapt,  futeood  to  lh«  side  nil*  bj  4  &afff  No.  4  B ;  4  matt. 
2  axlflrapi,  fkilened  to  the  middle  rails  bj  4  Ai>/M  N'o.  4  B ;  4  niM. 

1  tr«Mi-Aurrn-.  let  iolo  the  midille  rniU  ind  fanitned  by  4  aaiU  No.  3  C. 
0  ttait-tMktttrbDlttd  on  (ho  ouliidc  of  the  side  ralli  bjlO  betu  Ko.lDi 


10  K- 


,-  10  ni 


2  Inck-rhain  hooit  take  the  place  of  2  itake-iockel  bolia  on  the  left  lidi: 
'i  trathtn;  2  null. 

I  tar-buckil  hook,  raslentd  on  the  ouleide  of  the  left  side  r«il  b;  3  aaii 
So.  1  C. 

1  rollfT-plalei,  f«Bt»ned  on  (he  sqiinre  part  of  tho  win.[lai.s  bj  82  mA 
Sn.  1  C. 

4  roUtr-bandi,  Itl  inlo  the  ends  of  the  roller  and  faBiened  bjeRaib}la.lC 
rnal-iozH,  (brasB.)  let  into  the  end*  of  tlie  windlaaa. 
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ilj  in  length,  the  flankHsasemste  carriage  excepted.  The  thickness  of  Iho 
icek-plates  is  the  same  in  all.  The  barbette  rails  differ  both  in  length  and 
epch  from  the  casemate,  which  are  also  different  from  the  flank-casemate. 

BARBETTE-CARRIAGES. 

Barbette-carriages  are  dlTided  into  front  pintle  carriages  and  centre  pintle 
Arriages.     The  top  carriage  is  the  same  for  both  kinds. 

Of  the  front  pintle  class  there  are  three  carriages  which  are  similar  to 
!ach  other :  one  for  the  10-inch  columbiad,  one  for  the  8-inch  columbiad 
uid  42-poander  gun,  and  one  for  the  82  and  24  pounder  guns :  the  latter 
two  differ  only  in  the  lengths  of  the  transoms  and  axle-trees. 

Of  the  centre  pintle  class,  there  are  two  carriages :  one  for  the  10-inch 
eolumbiad,  and  one  for  the  8-inch  columbiad. 

Top  Carriage, 

The  parts  marked  with  an  asterisk  (*)  are  common  to  all  carriages. 

l^iHkflatM. 

2  front  braeet — 2  middle  braeet — 2  rear  bracetj  fastened  to  the  cheek-plates 
isch  by  46oll«  No.  4  £  and  4  mUt. 

t/roni  emb^acet,  fastened  to  the  cheek-plates  by  4  bolta  No.  4  E  and  4  nutt. 

2  rear  tmb-hroeea^  fastened  to  the  cheek-plates  by  G  boltt  No.  4  E  and  6  nute, 

2iiM«,  each  fastened  to  the  front  brace  by  1  bolt  No.  4  E  and  1  nut^  to 
tk«  rear  brace  by  1  bolt  No.  4  E  and  1  nut,  to  the  front  sub-brace  by  2  bolte 
No.  4  H  and  2  nutt,  and  to  the  rear  sub-brace  by  3  bolts  No.  4  H  and  8  nuts, 

2  trunnion-plates,  fastened  to  the  front  braces  by  2  bolts  No.  4  E  and  2 
u'«.  and  to  the  rear  brace  by  2  bolts  No.  4  E  and  2  nuts. 

*2  axlfboxeSy  (braes,)  held  in  place  by  *2  azle-boz  washers,  (cast  iron,) 
futened  to  the  cheek-plates  each  by  4  bolls  No.  4  £  and  4  nuts. 

*\  kandspike-fulerum,  fastened  to  the  left  rear  brace  by  2  rivets  No.  5  C. 
*2  are-supportSf  fastened  to  the  riffht  rear  brace  by  2  bolts  No.  1  D  and  2 
nttu  No.  3  D. 

*1  lanyard  roller,  brass,  fastened  to  the  right  rear-brace  by  1  nut,  .875  in. 

^transoms,  fastened  to  the  front  brace  by  the  4  bolts  which  bold  the 
bncei  to  the  cheek-plate. 

Ireor  transom,  composed  of  2  pieces,  5-inch  trough-beams,  with  pieces 
vdded  in  the  ends,  each  piece  fastened  to  the  cbeek-plates  by  4  bolts  No.  4 
£  uid  4  nuts. 

i  hraee-transoms,  fastened  to  the  middle  brace  by  the  4  bolts  which  bold 

^  bnees  to  the  cheek-plates. 
-  Ha^onal  braeet,  fastened  to  the  shoes  by  4  bolts  which  hold  the  shoes 

^  rab-braces,  and  to  each  other  by  1  bolt  No.  4  £  and  1  nut, 
1  axle-tree:  *2  lineh-pins;  *2  truck-vheels. 
1  dttatinff'bed,  fastened  to  the  rear  transom  by  4  bolts  No.  4  E  and  4  nuts; 

^^ftatimftcrev;  *1  elepatinff-itretc  box,  (hrfku)  fastened  to  the  rear  Itan^Qm 
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b7  4  Mil  Ko.  4  E  «nd  4  khM;  •!  bf'l-u'utt  mi  nm,  StUnf  an  •lanliir 
BOTcw ;  *I  briU4 pinitn,  mounted  an  ■!  tltvalinii-treit  arbor;  "1  ortcr-tei 
(brass.)  f^tenxi  '<•  the  cbeek-pUte  brStoJ/tNo.  1  8  *nd  S ■■<•,  .)i;& iMii, 
(liemgoniil ;)  *1  arbor-handle;  *\  ml,  .3T->  incli ;  I  jiarl ;  If^rl-f^ii 
tleealinp'tirr,  (brmM.) 

The  cnrriagc*  for  Iho  42-pouDder  Mid  nnnlttr  |funa  hue  na  Blvntlkf 
bed,  pawl,  OT  pawl-port.  The  rear  trnneom  is  made  of  a  ata^  fiat*  4 
5-inch  trough-beam.  The  S-incfa  carrUg'  untireni  for  lb* 
gun  bj  idding  2  trunnion- pi  ale?,  rcDioTing  Ihn  «I«t>ttng-b«d,  maA 
»  longer  elevaling-iorev.  The  !l2-poundcr  ctrria^  antwer*  for  i 
guna  b;  the  addition  of  Iran  n  ion -plarea. 

Ghatsit. — FroHl  {nnlle. 
2  raiU,  (X-shapa.)    16  inches  deep. 

1  huTltr-bar,  failened  la  the  railt  b;  4  bolu  Ko.  4  B  nd  4  ■■». 

2  enwilrr-huTtrri,  fmlened  lo  tho  rail*  bj  8  Hftlt  No.  ft  D,  eoi 

l/roHf  traiuom,  eomposod  of  1  Ira/uom-plaii  and  3  nM>i«va  trahttmtil 
iltri!  Ihe  Iranaani  it  faBleniHl  lo  iho  raila  hj  10  boltt  Xn.  t  K.  vhMl  |BM 
through  111*  holslera  anil  keep  them  in  pUre  ;  16  nuli:  4  hritl-maib'ri. 
,  fttslgned  to  iLe  r»il<  tiy  12  bolli  No.  4  B  and  12 
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iog9thmr  bj  16  bolU  No.  4  H ;  16  nutt :  the  tranBom-bolBter  is  made  of  2 
pieecs,  liutened  together  by  4  rtvete  No.  4  D. 

4  dimgamal  hraus,  fastened  to  the  middle  transom  by  8  bolts  No.  4  H,  (8 
Mrfa,)  and  to  the  lower  flange  of  the  rail  by  8  bolts  No.  4  £ ;  8  nuts. 

2  transom  and  rail  braces^  fastened  to  the  rails  by  2  bolts  No.  4  £,  2  nuts, 
tad  to  the  bolster  of  the  middle  transom  by  2  bolts  No.  4  £ ;  2  nuts, 

Ifrmst  trmverae-whed  forks  and  2  rear  traverte-^heel  forks ^  fastened  to  the 
laOs  by  82  hoUs  No.  4  £;  82  nuts;  2  front  traverse-wheels^  (cast  iron;)  2 
rmr  tramerse-^keels,  (oast  iron;)  2  /ron<  traverse-wheel  bolts,  (2-inch;)  2 
wtt;  2  reirr  travsrs^wheel  bolts,  (1.75  inch ;)  2  nu/«. 

2  wy/ewCT^  hocks,  fastened  to  rails  by  2  bolts,  No.  4. 

Wood. — 15  planks,  6  inches  wide,  1.5  inch  thick,  placed  across  the 
dassis,  resting  on  the  lower  flange. 

The  rails  of  the  centre-pintle  carriages  for  the  platforms  now  laid  are  9 
isehes  in  depth ;  for  new  platforms,  not  yet  laid,  the  depth  of  rails  will  be 
ISinehet.  The  pintle-plate  of  new  platforms  is  to  be  raised 2}  inches,  which 
vill  obriate  the  necessity  of  bolsters  to  the  middle  transoms:  simple 
vtdgef  will  replace  them. 

IxFLiMKXTS. — 2  manceuvring-bart ;  2  pinch-bars;  2  offset-wrenches;  1 
muweuvring-hcuidspike, 

1  pointing-bar  for  columbiads. 

CASEMATE-CARRIAGES. 

There  are  two  carriages,  one  for  the  8-inch  and  42-pounder  guns,  the 
other  for  the  82  and  24  pounders. 

Top  Carriage, 

2  ekeek-plates. 

2  front  braces ;  2  middle  braces  ;  2  rear  braces,  the  rear  ends  filled  up  by 
i  pieee  welded  in  each  brace ;  each  fastened  to  the  chcek-platc  by  4  bolts 
Ko.  4  E  and  4  nuts. 
2  front  sub-braces^  fastened  to  cheek-plate  by  4  bolts  No.  4  E ;  4  nuts. 
2 rear  sub-braces,  fastened  to  the  cheek-plates  by  6  bolts  No.  4  £;  6  nuts. 
iAotSy  each  fastened  to  the  front  brace  by  1  bolt  No.  4  E  and  1  nut;  to  the 
ntr  brace  by  1  bolt  No.  4  E  and  1  nut;  to  the  front  sub-brace  by  2  bolts 
So.  4  H  and  2  nuts  ;  and  to  the  rear  sub-brace  by  2  bolts  No.  4  II  and  2  nuts. 
2  trunnion-plates,  fastened  to  the  front  brace  by  2  bolts  No.  4  £  ;  2  nuts ; 
uid  to  the  rear  brace  by  2  boUs  No.  4  £ ;  2  nuts. 

^nxU-boxes,  (brass,)  held  in  place  by  2  axle-box  washers,  each  fastened 
to  tbe  ebeek-plate  by  4  bolts  No.  4  £ ;  4  nuts. 

1  Uitdspike-fulerum,  fastened  to  the  left  rear  brace  by  2  rivets  No.  5  C 
2  •re-nrpporft,  fastened  to  the  right  rear  brnce  by  2  bolts  No.  1  D,  2  nuts 
tod  2  rivttt  No.  3  D. 
1  ^sKfstrd  roller,  brass,  fastened  to  the  right  rear-brace  by  1  nut  .i^l^mc^i. 


66  ORDNANCE    MANUAL. 

2  (raiHsiiu,  fsBletiMl  to  Iba  froDl  bracaa  bj  the  4  bolu  whieh  hold  Ik* 
bricea  to  the  ehcfk-pUtes. 

1  rtar  traiuom,  C-incli  Lrough-bwni,  wilb  a  piMe  wddad  ta  •■eh  nd, 
faslcDcd  to  the  cfaeek-plaU  b;  4  bolu  No.  4  E ;  i  miU. 

2  bratc-lranioiiu,  fastensd  to  tho  middle  bnwe  bj  tlia  4  bolls  wbieb  bold 
the  brace*  la  ihe  «heek-pUt«i. 

2  diaponal  iraeti,  fsstaned  (o  the  Bhoei  by  4  bolta,  wfaioh  hold  tke  *ha« 
uid  sub-brace,  aod  to  each  other  bj  I  tnU  No.  4  S ;  1  mU. 
1  axlt-trit ;  2  luici-piiu ;  2  inick-iehtdi. 

1  tUvating-tereie  boz,  brast.  faalentd  lo  the  rMr  trsotom  b;  2  MU  Nol  4 
E,  2  nufj ;  1  flevaling-mrtie ;  1  bmrt-itkttl  and  mtf,  fltting  on  ri«*Miag- 
acnw,  1  trail  pinion,  mounted  on  1  cJ«a(ii<^-«cr«i>  •rior;  1  arftai  H>i. 
(braM.)  faatcned  (o  the  cheek-pUte  by  2  Mtt  No.  1  E,  2  aal*;  1  mritr- 
koHdU;  1  niif;  1  tltvatiKg-are,  (braaij. 

CAauit. 

2  rail,.  I-»haped,  9-incb. 

I  kirlir-bar,  fuleued  to  the  rails  bj  4  bolU  No.  4  B  ud  4  nsC*. 
2»Kn((r-Aar(s'i,  fastened  (otfasrailsbjSniKtf  No. CD, countenmnkoBtop. 
I  /runt  tramom,  fastened  lo  ths  rails  by  8  icKi  Xo.  4  E  and  8  rwM. 

r.  fastened  lo  the  rails  cacb  b;  4  balU  No.  4  E  and  4  nau.— 4 


HOBTAR-BEDS. 

Th*  Bovtar-Wls  for  (b«  mtir-moM  morlan  mre  mad*  of  wroughl  iron, 

Tk«r  4tUil>  Bn  •«(  dctcmined  wiib  (DlEeicnt  weurMj  to  b«  in»ertnl  at 

Bn/t/or  8-lHrA  am/  lO-lRcA  5ir^  ilortart. 
VaaD.  — I  ioltUr  for  Iho  quoin,  faileaod  lo  the  front  tntn«om  bj  3  WM 

Xaam. — Zdmb;  I  mUJIt  trmntom,  I  front  Irantvm,  ioontptccOi  (out  iron.) 

4  iM—  mtn  nf-iolu,  vrou|hi  iron,  eaat  ta  plkco. 

5  rip  >f— rot,  fixonoi)  1«  ibc  ebceb*  bj  4  tirapt,  held  bj  4  bold  Mid  4  ktyt. 

Br,h  for  lO-iWA  ow/  13-tiwA  &a.C«iIf  Jfortan. 
Woov. — 1  /mf  rrOKMnt.-   1  tnr  ttatuum. 
loo*  —3  rW*(.  icwl  iron:)  1  laiiUb  rrouHi,  (brsu.) 
3  ■■■■■  iiij  1   ffi  N'n.  10;  4  Hirfj  No.  9. 
I*  No.  10:  fimih. 

1  lo  ibc  froBi  iruiom  bj  2  6d/(i  No.  S  A ;  Sunt*. 
I  iJnoWiij  III  ■■  iM.  {br»u:)  1  tl<fUi^*rttw. 

COEtlURN  MOKTAR. 
Wood. — I  ktt.  in  I  or  3  pitcm. 

U«>.— 3  wwWiiv-Wto  No.  3  A  ;  4  rwArri ,-  3  BUM. 
J  ^p-afwru.  fMlVBfd  lo  ibe  bn]  h;  4  Wm  No.  3  B  and  4  hmU. 
•  ImJIw,  ftatvMd  10  Ibt  lidn  hj  4  half  No.  S  A  and  4  iiiilt. 

PRKKEKVATION    UF  C.lRHIAr.ES. 

Wi  iiWa  rarriofM   or*  prrHri^d  in  «cl1-Tcalilat»il   (lorfbouM'.  pro- 

■HU4  froB  Ik*  iTMibfr.     If  ih*  iimb«r  In  nol   ptrfccil;  dr;,  and  ifao 

o>ic«*ciM  of  ib(  oortioo  will  prruii.  ihrj  an  IrA  nnpaiotcd :  ibo  irou 

H«  tm  Mttlod  vitb  lintood oil  and  pumed  una  cuai. 

Ins  cBrriac**  re^uiro  «>pn-ial  car*  to  prcwr**  iboia  fToB  oiidalion. 
■^•a  lb*  parts  of  a  rartia|tp  ar*  cuinplflpd  and  ready  lo  b*  aiaroiblrd,  all 
nM.  laat  Kai  bait  fomrnl  U  arrapr-l  oS,  and  lb*  pari*  arc  placed  in  a 
\^\f'^  roMaiaiaf  linHwI.oii.  vhicb  i*  rai'cd  to  ila  bui1iD(-poinl.  Whrn 
'.*>  !*■•  It**  !■•«■>•  a*  »nn  a>  ibr  ml.  il  ■■  Uk«n  out  and  placH  on  Ibo 
•il*  >r  lb*  fn«*l  III  drl|>.  W  lirn  -Ir;.  itae  cattia|;(  i<  aaifmlittd  and 
pa.attd  *i(b  l«n  roata  uf  ir»n  ]-ainl 

TWramairtaarTpmrrifd  iii 'Irj  KiiLUIin|t>,  nn  Ihr  fTDimd'fl<>»r.  Ukrnl» 

t>««aadp>Ma>at.   t'lrr'.-fil...  tamr  kind  arrpui  iuapiltbt  Ibcoiirlir*. 

■"amairf*  ibal  ar»  Bmunlnl  .!i.  nM  lutr  ilir  ]>aini   rrnrsrd  fron  linr  lo 

L      la*  ■  nat  ut  oil  trai  a|  plii-I  and  ibt  carriaf*  ibra  paiaiH. 
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Wheel  No.  I,  far  th«  fl-pdr.  fan-QurrUge,  cftlMoa,  forga,  batUrj-wago*. 
■n<1  tlie  limbcn  of  all  field  csiriagei. 

>'o.  'i,  for  lh«  2i  and  32  pdr.  hoviliert,  and  Ui«  12-pdr.  (nn-caniagM 

No.  3,  for  Ihe  prairie  oBrriagt, 
Kd.  4.  for  tlic  m 
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N.I. 

No.  I 

».». 

So.  4. 

NO.L 

Xikt. 

Kkl. 

8.06 
.376 
28.07 

2. 

.3S 
12.16 

0. 

8.S 

.6 

40.82 

I*. 
6. 
5. 
2. 
6+4. 

4. 

2.06 
.876 
16.00 

l.S 

.SG 

15.51 

^ 

'■   "  hole 

Tbicknew 

Weight oi. 

6s.a 

Kd.  1,  far  GcM-earriagca,  ailc-trMi  No.  1  uid  2. 
No.  2.  for  prairio  earriagoB,  axlo-lreo  No.  3. 
No.  3,  for  (iego-carriagei. 
No.  4,  for  iron  carriages. 

Loek-Chain*  for  Field. Carriaga. 

The  lock-chain  is  Ihe  iatoe  for  all  field-carriagn,  except  ia  the  -- 1—'- 

of  the  link*.     U  con»Uli  of  1  togjU,  7.7  in.  long,  1  IM.  1  leiig  link,  4.9  in. 

long,  with  1  looit  ring,  1.6  in.  diam.,  — Dumber  of  linki,  1  riKf  2.66  in. 
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ORDNANCE   UANCAI.. 


In  the  preceding  Imble  Ihe  number  iodicatM  the  nM  of  the  boll.  Bad  Ik* 
loiter  the  form  oftlio  beul.  m  follawi: 

A.  DuUwiib  round  (cjlindrieal)  hud,  ehimfered;  tqiuro  nader  Ibo  brad. 

1).  Round  head,  not  ebamfercdi  to  be  lei  into  wood;  aqnare  under  tb* 
bead. 

C.  Counlcraunk  bead;  bait  square  under  tbe  head. 

D.  Convex,  or  rose  bead;  square  under  the  bead. 

E.  Square  head,  chamfored ;  round  under  tbe  bead ;  out  let  Into  wood. 

F.  Round  head,  ehamfered;  applied  to  wood;  round  under  tbe  head. 
Q.  Round  head,  not  cbamfered;  to  bo  let  into  wood;  nnnd  nnder  ibt 

I[.  Countersunk  bead ;  bolt  round  nnder  Ibe  bead. 
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Principal  Dimcn$ion$  and   }¥eighu  of  Field- Gun   Carriaga  t 
Limberi. 
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ensiont  and   Wetffhts  of  Gun- Carriage  and  Equipment  for 
12'pounder  Mountain  Howitzer, 

Dracrnoira.  lodiM. 

;e  between  the  inside  of  tmnnion-pUtes 7. 

«r  of  tmnnion-holef^ 2.75 

of  axis  of  trunnions  below  upper  face  of  tmnnion-pUte. 0.62 

»  of  axis  of  trunnions  in  rear  of  axis  of  axle-tree,  the  piece  being  in 

ry.  on  horizontal  ground 2.5 

ie  from  axis  of  trunnions  to  axis  of  axle-tree 8.5 

of  axis  of  trunnions  abore  the  ground 27. 

1  A  ij    r  A^   (  above  the  horizontal  line 9® 

1  field  of  fire,  |  ^^^^^  ^^^  horizontal  line.. 7« 

>e  between  thepointsofeontactof  wheelsand  trail  with  the  ground-line  4.^.7 

se  from  front  of  wheels  to  end  of  trail,  the  piece  being  in  battery....  71.8 

^  of  the  muzzle  of  the  piece,  in  batterj,  in  rear  of  wheels. » 4.8 

I  of  gnn-oarriage,  without  wheels. 61. 

of  thill 73. 

length  of  the  axle-tree 38.25 

of  the  wheels 30.2 

of  wheel 38. 

'finished  wheel 2. 

'  Interior  length 32.8 

"       width 4.75 

"        depth ».35 

ength .12.8 

or  \        "       width 7.8 

»  Tool-Che$t.  (       "       depth 16.1 

Wkiouts.  Ponnds. 

.er.„ 2U 

irriage,  without  wbeel.'t 167 

tieel 60 

pike 5 

Band  rammer 3 

urriage  complete,  with  implements 2H7 

30 

3 

3.5 

laddle  and  harness 47 

ig  girth  and  rope 3 

nition-cbest,  or  carriage-makor'n  tuol-cbcMt,  empty 20 

chest,  or  smith's  tool-chest,  empty 42 

nition-cbest,  packed 112 

chest,  pack^ 115 

8  tooi-cbest,  packed 117 

ack,  filled  with  charcoal 25 

ge-maker's  tool-chests..  |  « ' i**.!*.!!!!       45 

DimenMians  and  Weights  of  Ptairie  AmmunUion-  Cart,  j^^^^ 

length  of  cart 127. 

1  of  implcment-chcst 31.5 

"  it      6.0 

"  "      in  front.... 7.25 

"  "      in  rear •• 

Ponnds. 

t  of  cart,  empty,  without  wheels 296 

•*       packed  with  ammunition ^02 

two-wheels 13® 
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Principal  Dimenxion*  and  Weighu  of  Sirffe-Gwt  Carriaget  < 


Dlilnnin  hvInHH  th*  Iniiite  or  Ibc  triuiTi!on>p1M'ii 

I^iHiai'Iflr  nf  tliif  rra>ifi]on-hu]«i«... --,,^..,.^..^^^ - 

l>rpth  of  nntn  of  irunnkia-bala  belm  i]u  op|i«f  f«»  of 

DifMuru  ofaili  of  trDDnhini  in  nw  of  ikiti  of  »I«-Ir«a, 

tb<  futn  being  in  baUaij  on  haritaBUl  gnimiL 

DifUnut  from  aiii  of  UhbdIodi  [o  ■■!■  of  ula-me. 

Height  or  »U  u[  InnniDDi  ibnta  Ihi  j^und _.. 

vnrticd  Bdd  ( •''°'« ""  boritonui  ii».  j  n"7i^v.;;"; 

"'  ""^ \  Wont  Iho  hotiinnal  liov.  j  JJ^^,'™ 
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Fu:hl  and  SifQf  Wmjtm*. 


DiBi:i«i>j«f  4«fr  Wii«.an. 


r«iM«. 


J  In. 

L^tkgih ,  12iVo 

I'lM^are  between  ibr  Ax>-irerN  of 

ramaire  ftml  linil>f>r (  *X1. 


^h**\m  Itafih.  when  limbered  up 

Hrijcbi.  AKive  the  grouiKl... 


274.7 
oH.7a 


Vtit^MT. 


rafTiAfe-hfxljr,       w  if  boat  !      lu. 
wb«»l. -'       432 

I 

Limber,  with<iut  wberU  or 

che«i 33:» 

■IHie  wheel  1W» 

fArriAge  Ami  limber,  com-  \ 
I  I'lcte.  without  irople-  \ 
i     m«ftiii  or  »pAre  |iArtii....      1.1<H:> 


IsTBUsa  Diai'mnsft. 


Kirt-Ke. 

li«ttfT5- 

.M«>rUr> 

In. 

In. 

In. 

130. 

151. 

143.*; 

H7.K 
271*. 
70.5 

112.H3 

8M.13 

73.55 

102.1»5 
287.85 
GO. 

Um. 

in*7 

l,b>. 
UIO 

Um. 
<J84 

]H0 

335 
180 

685 
404 

2,217 

2,130 

3J85 

Uacth.   I    WtJih. 


.\B««aitioa  or  limber  ehe«t,  with-         \% 

•«i  <tivi»i«ia« 4H. 

•         ,. .,  t  Iron  rmim 4H. 

"        ^        (  (  uANboi .11.         I 

fl«i:erT-wAf<«n.  bu.ljr '.*^  H 

MoriAr-wA|ciifi.  fl-MT «f3>*>    i 


U. 

IM. 

32. 
13. 

41 1. 


Drpth. 


14.75 
17. 


•  »•! 


WvlchL 


i(;5 

100 


]i.«94i  ium 


^•'«' 


*  »urh. 


]•»  Ibi  It. 


0»In<a. 


In. 

i^-r^ 4j 

*  if*ri   r   wil'h.    iii<  !u  till,*   ni.^tpi  ii 

f :  uz  *■  i^'" j      ''1 

»•  ;:»• I    .iir.  !•     .         '•JM 


In 
In 

lH.;'i 


In 

l.v 
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■jmi.on  mt 

=^iii43s||i 

.«3    _-]:»    ..BS       SS«SSS.= 

1 

"O'jtfn 

.  .ssg  s  ^^aas  ! 

™o-.p*i!i 

1 

■..Dip*«I 

..jii.|.S||g  j 

> 

lii 

!                 !             i    M        ! 

!     !    Ill  1 

■ 

lUMI!l>IO!(B  AMD  WHaBTS  OF  BASBBTTK-CAKKUaXB.       TO 


Mux^n  "M  ,  « -^     .:        •  !.■;  S  *  s  -  U  JS  2 

*v  no  Jj-I  a  I      •ttjnr:^      ^E**—  -I  Ft 


.•«,;  -iLSo  iint'-u 


11 


:'-     :     ^t^l-   'J 

iliil  iiNhHi 


s:tts 
111  11 


ORD-tANCB    MAKUAL. 


S!i           S        1^        S 

■j«HM0ii-jp4« 

i2'=       i       i       -3S!    -^ 

^ 

*" 

.SSKSS3..SS2g2SSS 

S 

T^«"W"M 

iii-^-sS^-SBS-^g^SS 

S'^ 

—  et 

Sissss..ssiss2gas 

$ 

i 

--^ 

iia-°-as**s3s-|sss 

Si 

1 

$ 

«- 

^■D-**W 

ss 

1 

.s2Rss!B,.ss  as  SI 

s 

<2 

^avtH 

«-=-ssS>*iisS-|SSS 

sa 

^         J 

i  iijliiijiii  !  1 

li! 
1  ii 

■ 

ntlXClrAt  OlUtitfllOllS  or  aABtMATE-CABBIAaE.1.  SI 


,.,„  ss=  .SI   (Sgssssss 


i2K 


13  2|sJ=  iSPi' 


1 1;- 


'i 

i 

-i\ 

1111  iiiJi 


ORDKANCZ  MANUAL. 


siii% 


d-  =  «-:=sa^:'si2-2S 


I  i 

I  ! 

I  I 

I  j 

I  I 


IWI 

ilji     .. 

liti'l  I 


III 

H 


DlHUtUONB  or  tBIM  CARBIAaEH.  8 

i    i     5l  =  'af.S 


I   !*    r?   .51-,, .-.iB  »-s:]  isss  ^  icgsffB  ;. 


ORDNANCE    MANUAL. 


Kumar  Put*. 


BilU  of  Timber  for  FUld-Carriag^. 


for  6-p<lr.  «■       r  Stock .. 

aiHj  i  Chnki..    . 

It-pitr.  iariOtr.   (.  Axlu-builjr 

far  U.p.tr.  gin,,    fBUMk 
ti-lHlr.aKd      J  Cb«k 
tt-j/tdr.  AouiOrrt.  (  AilB-bodj 

1WIUI,  Vet,  I  wd  1. 
Han. 

Bpak< 


Lxoc    Wdk.    TUefe. 


BILM   or  TIMBEH. 
liilU  «/  Timhrr/..r  fi-hl-fW 

:  M.  I 


■■•■  ndi  1  »A    ' 

M.4Jt.njU  r  £0   1 

■  iV  liJT  I  Hi 

VfMtM^Ut  I  (••    ' 

Km*  awMla  «*M-br. I  ta    { 

r— <  ».*fl.w.Ur- I  I" 

BM><T«>hM I  111     . 

r^t  iimMi  4  11    • 

U^lt-wK 3  «    i 

n-  ■    ii        I  a*  ' 

r!"»-  -. I  «*  ' 

frm»*U  mmn,.^.......J....      I  tU 

BxH '^  ma  ^tIb I  3<l 

Laiar  rf  ir>a  pob '  ;  u 

Wr-mt9»4't  nof 1  IJ 

■Mr«<i/r«f I;  ^2 

•-•t  iw  Hid  i»i 1  :iii 

k>w*IWt>ln I*  i; 


S.lll 
3.l«t 


.1 

I 

i  llirkwy. 


ORDNANCE    MANUAL. 

BaU  of  Timber /»r  Field- Garrtaga. 


1 

«».»-.. 

^ 

r„ 

!(*■(•  or  run. 

"  ■""  ""■■ 

«Mtf 

1 

UmK. 

I.M. 

Thick. 

pl>«. 

T--. 

M 

Miidlo  pUnk 

4 

IS. 

2. 

inT 

Crwt-hMds- 

2 

82      a.G 

8, 

4.(« 

1  Sidu - 

4 

3«       S. 

1 

8.0U 

2 

82      8. 
az      2.2B 

1. 

1. 

0.07 
Ofilt 

1.84 
1.00 

lcro»-hMi_...- 

„ 

Cia.lt 

4 

7      2.76 

.76 

CoUiuB. 

BkllcuB  for  tiItm 

2 

9      4.G 

.'6 

0.2T 

M 

" 

I 

CW-floi.  . 
Bidet  *Dd  lop  piMe...._ 

2 

M 

24. 

i.an 

S.2fi 

48.83 

1A.M 

WalMt. 

2 

Itl 

24. 

l.M 

a.fw 

7.86 

Lid. 

I 

m 

14. 

1.2S 

4.87 

4.87 

CUtDp»R>rUd._ „ 

•I 

14 

U.6 

l.Hh 

.411 

.60 

RU 

lb. 

1.81 

4.U1 

4.91    <ttk. 

BAITi:«TWAO.)!..-florfv. 

MM 

■ 
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Bm  of  Timher  for  MtMuntaiH-Houritzer  Carriage ^  d'c. 


.«..r«» 

{ 

6 

K 

2 
2 

2 

24 
12 

1 

2 

1 

1 

1 

1 

1 

1 
2 

1 

MMCK 

LfOftli. 

iHojit  or  tJtca 

Cl,  (BOCQI.) 

! 

1       ilMHUTC. 

Kind  of 

WMtli. 

Tkiek- 

Karli 

Totid. 

WM. 

H^k 

AftW-crt* 

IB. 

44 

11 
20 
21 

72 
83 

44 

8*; 

M 

54) 
2!» 

14 
42 
20 

50 

lA. 

5. 

9. 
2.5 
•     6.5 

1 

1 
8. 
8.5 

11. 

7. 
8. 

12. 
12, 

fi. 
12. 

1.5 

2.5 

i 

4, 

8. 

Round 
1.6 
2.5 

2.25 
2.25 

1. 

1.        ! 

''       i 

1.25 
1.75 
1.25 
0.76 
1.5 

2.5 

• 

28.84 
4.56 

57.68 
'  9.12 

(Ml. 
Young, 

1 

1 
4.86 

.52 

t^pmkm^ 

6<;.80 

9.72 
l'>48 

tough 
'hickorj. 

Oak. 

•• 

r«iiM«..^ 

2.0    *i4.0 

«« 

8.87 
1.80 

'  8.86 
1.05 
8.67 

5.21 
2.90' 

5k«ftfl. ^ 

46.20 

6.75 
1.80 

«• 

! 

8.55 

5»«4»«  ftfiil  •o«l« 

6.72 
1.05 
8.67 

11.44 

-_:-■- 

5.21  ' 
2  90' 

Popbr. 
•• 

•« 

Ath  or 
beech. 

•»***IOWI  ■  •*••.•  •••*.«  •••«•• 
Arr«- « 

<'r<>«i<-bsy 

70 1      -.» 

.  f  a.  ,           .  1  .K 

8.5   f  8.5 

«( 

J*i*U  Wr« 

«f 

lt4^io4  iMrv. ...... ...... 

.81       .62 

llirkorv. 

€tm4  kmrndtmiU.. 

2.15  1^^%  HltfkArT. 

1 

1 

2.15. 

1 

OBUVANCK    MANUAL. 


BiUi 

0/  Timbtr 

f  .. 

inPiBn. 

t 

■S"r«T?sr' 

—   1 

KI^K 

1IM4. 

r 

imn. 

WI4>. 

ihirk. 

ptew. 

Tol»l 

OUR^ 

ABKIAOIB. 

Is. 

In. 

In. 

SBp.n- 

BbMI- 

f  Slock 

2 

130. 

II.5 

7. 

72.67 

14fi.»l 

la-1-i.B.. 

Cheek.i.... 

2 

as. 

IB..-, 

fi.6 

40.96 

81.92 

Aile-bodj 

1 

4H. 

9.f. 

8.6 

20.92 

2fi.92 

Ooliter..^ 

I 

U. 

6.E 

fl.6 

4.11 

4.11 

{  Sloek....- 

2 

1M2. 

11. fi 

8. 

M.S3 

268,29 

I68.e« 

IB-POB.. 

Clieeki.... 

2 

60. 

211. 

f..75 

47.tl2 

98.84 

Atlc-body 

1 

48. 

».G 

8.5 

28.02 

26.  P2 

BoUter... 

1 

li. 

CS 

6.6 

4.11 

4.11 

f  Slwik 

2 

n. 

11. G 

B.7B 

02.24 

■ivh-M 

IHt.4«> 

24-POB.. 

Chck.-.. 

2 

flO. 

20.6 

6.M 

63.30 

1»I78 

■    Axlo-boJy 

1 

46. 

O.S 

e.s 

2(i.fl2 

2'J.02 

►                     M« 

Bu  liter.... 

1 

1(1. 

U.6 

G.B 

4.70 

.-^- 

iMu 

-■ — 

k       N»T<...-, 

1 

in. 

10. 

Rannd 

26.6S 

2Q.&« 

■        Bpokw.. 

» 

32. 

1.25 

2.6 

2.86 

as.M 

7 

S8. 

8. 

*.6 

40.00 

■ 
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BilU  of  Iron  fnr  Fuld- Carriaga. 


mA  ^OkTiaac 

t 

1      In. 

1  »-•  1 

1  «..  ! 

I^n^b. 

WeiKht.                              RrOMrkl. 

ft*t. 

u.^ 

•r»B.     oi  s-  (*-lo 

Round , 

2.t<l 

0.1s  Forchaini  No.  1. 

CAAUfttiL    ,  <(.2 

Kourif] ' 

8.00 

.l«o  2.3  fvct  for  chain!  No.  2. 

'  fl.'J.'l 

Hound 

1.1 

.IK 

C.r.2' 

'  «  M% 

llounil , 

IH. 

,  u..'* 

Kound 

7.2 

4.70 

;  ttJVSt 

lluund  1 

4.10 

;   4.18 

'  0.7.-, 

Kound 

lo.w; 

1.1.1m; 

o.k:.> 

Kound 

O.fVi 

i.;m»! 

1. 

Uound 1 

*J..'^ 

♦5.73' 

1..'. 

iSimnd ! 

2.17 

12.7h. 

•• 

Itouhd 

i.4t; 

lo.'Jh   Hammered. 

n  2.-. 

ti.'jo  : 

0  'll 

.4t;; 

o.:i 

0:1 

7.H7 

•J.. Hi 

«.71 

o.::7.'i 

l.:;:i 

l.'J.'i  lUmniered. 

!l» 

o.:;7.'»  ' 

o.j:5 

•-••| 

1  1.0 

0.:, 

1..". 

2..VJ 

:i.o 

1.0 

0..".H 

i.'.m' 

1  i.'j.'. 

or,     ' 

IMO 

LU-'i 

*i  ♦;::.•> 

o.hl 

2.2i»  Hammered. 

1  1.1''» 

o.7.'» 

<».7 

2.2<». 

■  1  .»— - 
1  1  ■•i'l 

n  fi.% 

:i.o 

.70 

n.J.'» 

o.:;:j 

..'> 

:  1..'. 

0  j:, 

4.72 

1  i.:» 

n  :{7.'i 

.!♦; 

.s»; 

I :» 

o;> 

1.1*; 

2.'*2   llammerrfl. 

1 .'. 

n.f-.j;, 

i.«>; 

.'1.22   Hanmierrd. 

1 :. 

n  7.', 

12. 17   Hauinifrrd. 

1 :» 

1  .'. 

..v.« 

4. 1*;   Hammered. 

1  7:. 

".n'l   . 

.'Xi 

1.:'.*' 

2  m 

0  I'zrt ' 

•  ft 

.  ap.t 

.27 

•J  M 

«»  7.'i 

•1" 

4.*.^ 

-•  •» 

1. 

.'!.::»•   llaninifrr<I. 

i  no 

i.^i   ' 

"ll 

a.r.*   Ilammcreii. 

J.'. 

.  0  \*^ 

l.»>. 

2.  MI 

;:.'i 

0  >7'. 

.•■•I 

2. 12 

1 

1  j:. 

!..'» 

,.  ..    i  lUmmrrrd:  or  2  drafts  for 
1      rap  »r|uareii. 

1  :. 

i.«>; 

•Ni  «ii    '  Hanniii  rnl  ;  or  2  draft*  for 
1       lrunni«>n-|*lair«. 

j:. 

1  7'. 

* 

7  ■:'•    II  a  111  fill- red. 

•J  7'. 

»i :. 

iMj: 

•:  :*' 

.{  -J.-f 

'•.•;7'» 

•»..;•.» 

12.: 

••  ••  • 

!•    1:. 

• 

.•••■. 

II   J 

.11 

Ml 

.1  » • 
.1  ••» 

M  ■."• 

n..:»* 

1  l'.» 

* 

ll 

•»  J-. 

k: 

;:  •- 

OBDNANCE    MANUAL. 

SilU  of  Iron  for  /'leH-Carrtaye*.— CoDtinued. 


\       K^a«tM^ 

Wtdlk. 

■r- 

Unpb. 

W-^t 

.™^ 

In. 

,__ 

»-(. 

Lti. 

t-rps.     ODS- 

S.6 

o.a 

1.6 

5.53 

ia6.(KP 

-CoiilU 

1.0 

U.876 

U.21 

28.00 

1  dr»fl  far  luticU«. 

*O4.03 

.20 

Sled  for  innetU. 

17.1K) 
IS.«) 

4«m>llt<>ndollM.i_^,^ 

gO.IX> 

a.ou 

BraM  )mi  of  •l(iTftltat4cr««. 

.42 

tl.42 

U-.»«.  .0.. 

0.16 

Round 

2.81 

0.18 

For  ohain  No.  1. 

1                 JIM«. 

o.a 

KounJ 

«.8ll 

1.08 

2.S  roet  for  eluUo  M«.  L 

0.36 

K...md 

!.(« 

.18 

0.s;5  llloaad 

19.6 

7.21 

■ 
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BifU  uf  Jr^tn  fur  /V« /#/•  Of mVi4^«.— Con tinuod. 


k:»l  J  -ft.'r.*c*- 

In 

Tl.  .k 

1.'  ■• 

In 

Uiiftli 

W.  iiclil. 
Ll«. 

KroiBrli*. 

2\-rut  \x*%% 

1.::. 

•  •.!*.•. 

o.i'.j 

l.:it; 

■  <i«IT£i»- 

l.T'» 

n.:i::, 

7,7n 

r  i»ftl«4.K. 

2.0 

o.lJ.; 

o.;{:j 

.•JH 

IIaininere<l. 

— i'oftl  4. 

2.0 

•».:."» 

«».«n: 

4.*i:t 

1 

2." 

1  ii 

4.0 

2»i.ftH 

Hanimcrcd. 

2.n 

1.2.-. 

n.an 

:s.r.« 

llammercU. 

IV 'i 

l.ltJ 

o.ft 

lUmmereiJ. 

•J.T.'» 

I. 

(».3.1 

:<.(i4 

::.ii 

n.."» 

11.2^J 

.Vi..>l» 

AM 

3.11 

.'{.2'i 

1 .2--. 
1.:. 

2. 3:  J 
2.'i7 

2.1.  IH 

3:..2J 

.V24 

'  f  IlAininered:  or  2  drafti 
1 '(      ciip*ti|uarei«. 

1  llaiumerfd ;  or  2  drmfti 
1 '(      trunniun-pUtefi. 

for 
fur 

n.j-. 

o.:::."* 

o.;wi 

1.22 

1 

;:.7.j 

ii.i:* 

41.  ."i 

.'.♦I 

1 

•».2 

i»..">7 

1.4:t 

1 

••.:;••» 

n.iiK 

1.1.' 

:..M 

n  j:. 

h.k: 

•.\.\s 

»;.ti 

*».:: 

1 

l.:i 

<i.ii4 
2';»». 
•'1 . 

•  IlrafI  for  ailr-lrv^. 
Urmfl  for  lunette. 

.*.»M.|0 


l.ii        i».:;7."i      o.Jl 


•  >.2'>  Strrl  for  lunette. 


li.        4  •mail  rondelle^.  )  .,     .  .     _ 

I  •        .11  1  If  ^    ■  <  <^iit  iron. 

I>.        2  largcroipielleii.  I 


;;■».    ' 

^         f  Ilra«ii  for  boi  uf  rlrTatin^- 
I      iwrew. 
.42    r.ra*f  for  2  tunitiurklm. 


^.  rj 


r:ift.  I.I  %  - 

••  r.    1 

Ixlltl    1 

::  '•I 

•»  i-* 

V*'T  r)i«tn«  No    1. 

•  kfeftiK.r 

II' 

\\'   ilTii 

••  ••  1 

1  ••: 

'1   1  frol  for  cliaiii 

«•  J*i       1 

;•  iitt  1 

1  ... 

1- 

••.       •!        % 

!'.•  -11.  1 

1  ...1 

:  ji 

it          1 

r.   II.  1 

:  .'.4 

1  ■•: 

•  1  •    J  . 

11   .1. 1 

1  -  . 

1  -. 

"    .    • 

ii-     Mi'i 

i.ij 

J    «. 

i»  *•::. 

r...»itii 

II  f.'. 

l.,' 

No   2. 


%• 


OBDNANCI  UAVVAh. 
BilU  of  Iron  for  Firlii-Oarriagei. — Continnad. 


SlBdot-Rtec- 

WUlli. 

Hiick- 

l™.u.. 

W-,1,L 

ZUMtA 

tn. 

In. 

F»L 

LbL 

U-PD».  0D»- 

1.0 

Hound 

1S.K3 

41.82 

CAUIAOK. 

1.6 

RauDd 

0.5 

2.94 

-CoWU 

2.0 

RouDd 

3.58 

37.48 

Dantmcred. 

U.2G 

0.2,1 

2.21 

.411 

0.3 

0.3 

7.88 

2.80 

0.76 

0.876 

1.38 

1.20 

H»mm.nd. 

1.0 

0.878 

.28 

.29 

l.O 

0.6 

1.6 

2M 

1.0 

.68 

1.04 

1.26 

0.6 

2.18 

4.68 

1.26 

ILIUiS 

0.81 

2Ji0 

It>tDIII«T*l. 

l,2S 

0.76 

0.71 

2.28 

1.8T5 

0.06 

4.00 

.92 

I.8T6 

0.26 

asa 

.87 

0.26 

4.00 

6.04 

0.6 

l.OB 

2.72 

nainD»r*d. 

iUVii 

l.M 

i>.aa 

0.76 

.37 

1.80 

llinimpred. 

1.6 

M 

4.46 

I.Tft 

0.26 

M 

1,80 

■ 

BILLS  or  IBOX. 

Bai$  of  Iron  fuf  FtrM-  CVirrMgw^— OfmtiiHnd. 


!■■ 

1. 

»— . 

Lta. 

la. 

— <.(B('<L 

30. 

,    a 

11.5 

Il<»>n.l 

•J.l« 

1    «.« 

VMLILN'e.t. 

■    i.in 

II  a 

".-.•:. 

I.r.i4 

11.34 

1.(1 

a.'. 

IMit 

«.'.i7 

«.i'. 

r..M 

n.\1 

1.4 

«.-i-. 

<.r,T 

l).ltf 

T.fia- 

0.1 -JS 

l.<IO 

«.» 

IkA 

15.(M 

tl9.31i 
M.-J.> 
15..-, 

K».L  N«  i 

»..'. 

Roat>.| 

3.1.-. 

•J.ll.i 

».A 

1.1-1 

(  Bm*  for  boi  of  elaTMlny- 
Brut  for  'i  larnbuchla*^ 


In  one  piece;  Tor  tire. 


,'Ht  iron  for  nave-bei. 


M,..V>  In  one  pie««;  for  (It^ 


■VH   Fnr  cbaini  No.  1. 
:■»  l'.:l  ffet  r.T  cbain*  No.  3. 
.Ml  :;  .13  fMi  fur  «b«iu  No.  S. 


I  •:;;'.  It'>iin'l     1  Ml 


ORBKANCB   UAMUAL. 

BiSa  o/ Iron /or  Field- Carrioffet. — Cootinuod. 


*         KMuCanlMig. 

WUih. 

nict- 

Umftb. 

W,„ht. 

^^ 

,, 

lo 

F«t. 

1^ 

LlKBH 

0.8 

0.3 

1.19 

.85 

-^ 

-Cwifd. 

0.5 

0.25 

0,17 

.07 

0.6 

0.5 

0.35 

.80 

0.25 

0.98 

.78 

i.o 

0.5 

8.38 

B.M 

1.0 

1.0 

0.6 

1.6B 

n.n.mcr>d. 

1.2fi 

0.25 

4.10 

1.40 

U^wmfTvi. 

1.26 

0.5 

2.07 

I.S5 

0.625 

1.15 

r!oi 

1.S5 

0.75 

0.71 

2,28 

1.25 

1.26 

1.0 

6.25 

l.S 

0.125 

1.0 

.63 

1.6 

0.5 

2.17 

6.46 

EtmmoTtd. 

1.6 

0.025 

2.19' 

6.B7 

1.6 

0.75 

.38 

1.14 

1.75 

0.8T6 

1.0 

2.ao 

1.75 

0.5 

0.5 

1.47 

2.0 

0.12& 

1.83 

1.11 

S.6 

0.188 

0.64 

.86 

2.6 

0,5 

».B4 

in.  12 

!.76 

0.6 

0.64 

2.49 

8.0 

0.025 

0.3 

8.16 

r  UamiutreJ:  middle  nieM 

■ 

BILU  or  IB05.  W 

BX»  of  Ifmtftir  Fidtl-V^irriaijt*. — CoDtiali«cl. 


.^^«,».. 

WU.h.     ^^-jL-ttk. 

W^lU. 

*-*. 

IB.            U 

»-«. 

Ll» 

AB«r«iTioa- 

25.0      So.  24 

*■ 

».aii 

Shnl  copptr  for  coTir. 

('■••T. 

-«-«a|-J. 

! 



0.21 

.-.....« 

ft.  15  1  Round 

8..>3  ' 

For  chain*  K«.  1. 

«.2    'Rouiiil 

4.m 

11.43 

<i.2.>    Round 

0.T1 

.11 

ii.:i;a  Round;  i:>.(H 

&.U 

ii..'i     iKound    U.C3 

.41 

i),M7S  Round     I.U3 

ZM 

t.it     iRound!   4.4» 

l.-JA    K-unJ'   Srtl 

)».ilT 

(»i-,  I  rt.J.-.  1   2..VX 

II..I        11-3        «.23 

i.gr 

l.K        ll.i'.  1    1.". 

1.« 

I.ll        <).,->        l.h 

a.« 

l.«  J    l.ft_ 

■J.TU 

i>.3; 

I.:.    I    l.:W      I'l.ik 


L'.fL. 

i-..:: 

'(      loncUt. 

;■;" 

-  dr*fli  fnr  ■■■•.(rrf. 

/; 

r.rrbain  S».  1. 

■lA  fr.l  f..r  chua  >o.  1 

ORDKANCC    MANUAL. 

la  of  Iron  for  /Vc/./- Cbrrwije*.— Continued. 


Bladrfairi.V' 

7„,. 

■V;l.^- 

,,„„„ 

...,*: 

,™«. 

In. 

In. 

Fort. 

Lt.1. 

0.25 

Round 

0.67 

.03 

Conlitmed. 

0.376 

BUUDII 

l'J.48 

7.17 

0.625 

Ronnd 

0.24 

.24 

0.6 

RDuoa 

8.51 

2.29 

0.75 

Round 

\M 

8.78 

0.876 

Bauud 

0.58 

i.ie 

l.tt 

Raiitxl 

1.W 

4.U0 

Bound 

8.4Et 

14.23 

1.6 

Round 

0.3 

1.76 

2.5 

Round 

0.67 

10.  Wl 

0.25 

0.26 

1.32 

.28 

0.3 

0.3 

0.23 

\M 

as 

0.25 

.17 

.07 

0.826 

(1.S75 

.70 

1.89 

0.76 

0,75 

1.0 

.83 

1.0 

0.2G 

1.M 

l.OS 

1,0 

0.876 

0.84 

1.06 

1.0 

0.6 

a.  75 

4.82 

1.25 

0.26 

0.6 

.62 

i.ai 

0,876 

0.88 

1.88 

1.26 

0.6 

4.81 

0.OS 

LI'S 

n.025 

1.60 

4.U8 

ItmmmcnJ. 

■ 

BILUt  or  UON. 


«U.b.     ^ 

L«(tb-    Wrigbl, 

Knuiki. 

lS.i>    No.'*ll 
T..         No.    H 
JJJ.        .So.  2* 

1 

:.'.M     1 4.£> 

7.6       ISiiW 
&.      1   U.M 
130. 

■53«'.M 

Khwl  iron'. 
RDll^■i■  ulirvt  Iron. 
1  draft!  for  >xle-(r««. 

0.75   .  0.6 
l.u      m:^ 

0.0T   '     0-H4 '  Caol  >I«*L 
».33   '        .1-7 1  Spring  •imI. 

1 

!'  311.6     Cul  iron  >ir-bnck. 

1 

E.ft      Xo.  2< 

7.a:i       I5.T.'. 

;  f)hf*t  copper :  in  3  nbMU 

lt..un<l  91.3 

7.<7 

K..un.l    t,vi 

4,.V.* 

K<.UBd     l.'.rj 

i.u.-. 

RoiiHd    ft-li 

-.1.11 

R.>un4     1  :e)> 

^.m 

K»ua4    ■J'Ki 

Hi.fi.1 

B-und    -i.W 

IH.11 

31.T  red  for  chaiat  No.  4. 


)  'A  I  llonnrml. 


OBDNANOI   MANUAL. 

Bill*  of  Iron  for  Field- Carriagf. — GontiaBad. 


.,...,«,,.„ 

width. 

^;S!" 

L.l>(lh. 

Wrtght 

In. 

In 

ftrt. 

LI-. 

Battht- 

1.6 

0.76 

2.47 

0.32 

Mamoier«d. 

Waqow.— 

1.6 

I.O 

1).!)3 

4.1A 

ConliDued. 

1.62fi 

0.5 

I6.«7 

46.60 

2.0 

0.126 

0.88 

.70 

2.0 

0.78 

0.6 

2.fi2 

U.IIW 

1,67 

2.ll:t 

'ib 

0.G 

S.83 

82.38 

3.& 

1.0 

8.17 

87.:!7 

\     lunclte. 

8.7S 

O.Ifi 

P.W 

1(1.  <i2 

*.« 

0.-J6 

0.83 

2.7(1 

6.^ 

0.26 

0.A6 

2.M 

6.6 

0.87S 

l.ttU 

11.60 

186.110 

2  Jrafls  for  xtctrM. 

«7.74 

0.21 

Cut  bru*  for  lunbaikte. 

In. 

Ik. 

In. 

U.. 

MUHKTAIK- 

0.1S 

RoDud 

26. 

0.18 

■ 

MLU  or  iMom. 

[|  ^  hon/br  Pidd-CarruigtM. 


.-. 

n.^k- 

,...„, 

av^hi. 

!■- 

„ 

I>. 

Um. 

S.ft 

0.lil8 

I«. 

1.81    Woibm  No.  4. 

1.S 

1. 

4. 

2.MI.  Kdm  of  luacue. 

«. 

n.2 

liB 

2.iW  Tnil-pUU. 

4. 

M.876 

m. 

4. 

0.6 

■«. 

lu.O(t|  Lun«lo. 
1 1:1.18' 

i.O     Boi  for  «I«*BtiBfMnw. 

o"-Js' 

li^Bd 

«.'"' 

,     aG&  Bud-uil.  No.  1. 

0.176 

Do. 

4^. 

1.2^1  Tiro-boIU  No.  1. 

d.7A 

A.i2e 

96. 

o.;6 

0.376 

10. 

,     U.TK  Noi*  No.  1. 

I. 

«.a 

82. 

4.G»  Ead-bMult. 

I.ZS 

0.126 

16. 

0.M  Wubor*  No.  ). 

2.00 

0.876 

340. 

60.4<»  Tir«. 
GO.W 

10.0        NKTO-boiM. 

i'li' 

limi'd 

i'i" 

0.0H    Koj-rbolB  No.  1. 

0.2S 

Do. 

12. 

«.!•;    BivMiNo.  2. 

asTft 

Da. 

». 

f>.m    8ioBlc*. 

a6 

Do. 

7. 

«.W    Doll.  So.  3. 

(».7» 

Do. 

4. 

ft4»    K*y. 

1. 

0.6 

4B. 

2.76 

0.U 

30. 

6.7X    CroM-bwpl>io. 

0.» 

RooBd 

4a. 

n.«0  !  ChUo*.  ud  Htm*  No.  1 

U.IT6 

n. 

0.6 

4. 

0.66    BridUo  »mA  bnc*. 

1. 

O.036 

8.6 

afll  t  llo-p. 

\.h 

0.1 

S.6 

14 

No.ia 

40. 

1.S6    Conwr-pUMo. 

7.27! 

i-w' 

B«ii'l^ 

n!" 

0.1CKU»lHUMlriio«o. 

0.4170 

Do. 

.17. 

1.18    BoMi. 

II.  7& 

0.176 

i.M 

0.10    Nbu. 

ISA 

0.2 

.w. 

i'.VJ    Arr-plMo*. 

c 

1 

HLJ 

^^^H 

■    ■ 

^  m 

".-...- 1 

■  _ 

m- 

Tblck- 

H^i»A«. 

■  ... 

F-t 

IJii 

F-t 

the 

fIT 

Ua*. 

^B 

Rouod 

2.39 

0.21 

2.29 

0.24 

2.29 

0.24 

ForcfallBtll 

^B        o.sfi 

Round 

6.17 

.84 

6.17 

.84 

6.17 

.84 

8f*M«iMhl 

^1        a3i5 

ft«uad 

9.08 

8.32 

9.08 

3.3! 

9.08 

3.33 

eli»IuK«u 

■ 

EUniid 

.62 

.40 

.62 

.4" 

.62 

.40 

■           0.62G 

Round 

1«.06 

13.81 

18.06 

18.31 

13,  [)6 

13.31 

^K 

Oound 

7.*0 

10.8* 

7.46 

10.96 

7.62 

11.06 

H 

BoOBd 

8. 

I.sa 

8. 

7.83 

3, 

7.83 

^H       i.m 

ItouQd 

3.17 

7.18 

2.17 

7.18 

2.17 

7.1* 

H     !-f 

Round 

1B.67 

76.96 

17.12 

70.01 

18.11 

74.07 

^H 

K«uBd 

2.  IS 

12.M 

4.64 

37.83 

4.91 

28.92 

r         2.0 

Rouna 

.6 

6.23 

.6 

6.23 

.6 

6,3( 

3.8TS 

Round 

1.68 

28.82 

1.63 

23.8:1 

1.68 

23.32 

IB 

Round 

2.04 

83.87 

2.04 

88.87 

2.04 

33,37 

I                   8.0 

Round 

.na 

7.77 

.S3 

7.77 

.33 

7.77 

^^          D.3& 

0.26 

i.sa 

.28 

1.8S 

.38 

1.33 

.if 

^K 

0.S 

8.17 

.96 

8.17 

.06 

8.17 

-9B 

^H 

o.aT& 

8.75 

4.11 

8.76 

4.11 

8.76 

4.U 

^H 

CI.6 

.88 

.64 

.88 

.61 

-SH 

.64 

^H         1.26 

0.82fi 

.Si 

.66 

.31 

.56 

.21 

.66 

^H         1.2fi 

l.2fi 

1.67 

B.77 

1-71 

8.97 

1.78 

9.0f 

^1 

0.13G 

.6 

.31 

.6 

.31 

.6 

.81 

^H 

a.&Tfi 

6.0 

0.4G 

6.0 

9.46 

6.0 

9.46 

^H 

0.6M 

2.43 

7.62 

3.42 

7.«i 

3.42 

7.M 

^H 

0.76 

J.71 

6.46 

1.71 

6.48 

1.71 

6,46 

^H 

0.6 

.68 

1.70 

.61* 

1.71 

.68 

1.70 

^H 

O.TQ 

.M 

19S 

.68 

2,92 

.58 

2.02 

^H 

1,0 

.67 

4.60 

.67 

4.6* 

.67 

4.80 

^B 

0.188 

l.«7 

2.63 

1,87 

2,63 

1.B7 

2.62 

^H 

1.26 

6.S3 

66.96 

4.42 

46.41 

4.42 

40.41 

HuBtncNd 

^H        2.75 

1.6 

.98 

12.8S 

.93 

13.80 

^H 

0.626 

.98 

6.M 

.98 

6,M 

.98 

6.86 

^H 

0.26 

.6S 

1.70 

,68 

1.70 

.63 

1.70 

^V 

0.8T6 

.68 

3.66 

.68 

2.66 

.68 

2.66 

^B 

0.626 

.96 

7.04 

.96 

7.01 

.96 

7.04 

■ 

S. 

.29 

8,83 

.20 

6,82 

.20 

6.82 

^B          S.Tfi 

2. 

.88 

9,67 

.88 

9.67 

.88 

9,67 

^B 

U.26 

4.38 

14.64 

4.88 

14,64 

4.33 

14.64 

H 

0.6 

1.28 

8.26 

1.33 

8.36 

1.38 

8.36 

^B 

0.62i 

n.»i 

68,26 

^1 

0.75 

6,1! 

61,6« 

^B       *-^> 

o.«afi 

7.00 

61.76 

^B 

0.76 

0.S6 

67.01 

lr.:fc 

^B 

0.26 

Viij 

"j'ab 

.40 

l.W 

-40 

1.00 

^H 

0625 

8.38 

33,70 

ta„.fi»» 

^H 

0.76 

0.20 

74,92 

tnmti^ 

^H   ** 

0.026 

".'« 

"4.'41 

.42 

"i'.il 

.42 

4,41 

BILLS  Of  imOH. 


101 


of  Inm  for  Siege-Oun  Cbrrui^et.— CoDtinaed. 


In  one  pieoe. 
StMl  for  shoe. 


S6.14  ;  2  tronnion-platet. 


2  cftp-squAreft. 
1  aiJe-tree. 
1  lunette. 
1  ikoe. 


4S.r>      2  roodellet. 
4  rondellet. 


15.37  '  Box  for  ncrew. 


U. 

t».26 
14 
1  a 
1.7& 

4. 


BUI  of  Iron  for  opt  .ViVyr-  dtrriatjt  Wheel. 


tM*-. 

hmgik. 

u. 

¥m. 

Eo«s<l. 

4.84 

0.25 

2.12 

0.375 

7.W 

0.75 

.87 

o.a75 

C.08 

0.188 

\.46 

0.75 

155 

I 


We%M. 


Urn. 
6.H6 
.44 

14.48 

13.JI7 

2.2tl 

156!24 

1W.47 


Tirt ;  U  one  piece. 


t'«M  Wam.. 


24. 


Nefe-box. 


103  U&DltANGK   HANtTAL. 

Bill  of  Irmt  for  one  Siege-  Oarriage  Limber. 


wutot. 

ThlcksiB. 

I^nglb. 

w^t. 

_« 

lo. 

In. 

F-t, 

u«. 

0.26 

Round 

2.92 

0.47 

0.6 

Round 

14.83 

9.70 

0.75 

■  1.168 

22.00 

1.0 

Round 

1.6 

8.91 

i.afi 

Round 

2.71 

11.08 

0.3 

0.3 

1.04 

.31 

0.376 

0.37S 

1.83 

.86 

I.O 

0.6 

.17 

.28 

1,123 

0.26 

.00 

.08 

1.& 

0.5 

0.6 

1.26 

l.S 

o.e26 

2.42 

7.02 

1.6 

0.76 

3.21 

J2.13 

1.75 

0.6 

1.33 

8.01 

2. 

o.a 

.88 

l.ll 

2. 

0.6 

1.83 

4.40 

2.5 

0.188 

3.33 

G.2g 

2.6 

0.6 

3.48 

2.5 

0,026 

e.08 

81.02 

2.5 

1.-2S 

:ii 

2.20 

2.S 

2.5 

.96 

20.16 

Kammered. 

■ 

BILL  or  lEOIt. 
sat  </In»  far  OM  Martar'WagoK. 


«l«lk 

,^ 

l««ik. 

wdsu. 

_*. 

Im. 

■■. 

IV«. 

u. 

«.tt 

RmbiI 

a.fi 

0.«J 

o.;iT5 

Roaad 

8.TU 

8.23 

n.t 

RMBd 

.«2 

.40 

««4 

RMBd 

17.« 

17-81 

».J5 

RMBd 

17.87 

18.27 

1. 

Boawl 

2.W 

7.«2 

t.35 

BoSBd 

.U 

8.S« 

]..<> 

Roaod 

2.TG 

18.20 

l.«2i 

RmiBd 

l.M 

7.4« 

o*J5 

0-U 

B.0S 

I.SS 

OS 

n.i 

M.40 

2.03 

9.nt 

o.>;s 

3.32 

1.66 

1. 

0.2S 

.42 

.36 

1- 

0.6 

.87 

.82 

1.2S 

0.2 

2.M 

2.43 

l.» 

as3s 

1.flf 

4.87 

1^ 

oi;6 

1.08 

2.04 

I.C 

Oft 

.68 

1.4« 

1& 

OAtf 

2.43 

7.82 

1.& 

0.7ft 

4.21 

16.01 

s. 

0.125 

X. 

I.SB 

s. 

0.7ft 

M 

2.K 

1 

a 

.M 

8.72 

IS 

aiM 

8.13 

4.9U 

2..'. 

0.»Ti 

0. 

18.90 

2..'. 

0.6 

i.«; 

7.01 

r& 

a«3ft 

.50 

2.82 

£.;» 

n.* 

ft.l7 

23.  H» 

3. 

1.ft 

.» 

4.8H 

3373 

».ft 

T.M 

41. M 

S.& 

0.825 

.W 

«.M 

ITi 

i>.:s 

>.:i 

10.8.1 

4. 

<i.T6 

.42 

4.23 

a. 

cs 

-W 

4.43 

&.S 

O.II 

i.tA 

19  M 

1 

« 

0.3 

1. 

f,iM 

l>tHl  for  ((Hit. 

BtM*  tor  l«a  ^««m&r\wM«. 
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Bill*  o/Irm/or  one  8-inrA  Barbetlt-Carnage. 


TMal 

<^ 

"^■"^ 

|4«A 

In. 

I*. 

IlL 

I»t 

Lta. 

., 

Cheek-FUtufMxdTkwInp)) 

T4.0 

3T.B 

.4 

408.00 

ee.2G 

20.0 

42.R 

e.o 

8.2S 
3.2A 

Z.76 
2.T6 
2.75 

10.46 

2 

8«bbrM».«.,le-irci.{;:7,;' 

BS.2S 

3 

End*  for  re»r  bracB. 

6.0 

8.0 

0.5 

1.0 

S.OI 

2 

3b»M .h.p«.,or{ 

32.0 

a.& 

J?fi 

h.V 

18&.B6 

4T.0 

8.2ft 

1.0 

7.W 

M.40 

1 

B.O 

2.6 

l.fi 

0,6 

CM 

88.0 
40.0 

4.G 
4.6 

.76 
.76 

B,83 

2 

"""—"■" { 

10.0 

6.6 

,76 

1,M 

2S.0D 

2 

se.s 

A.G 

5.0 

4.BI 

ir*ri 

■ 

BILLS  or  IBOlf. 
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BiiU  of  bmkfor  ome  8-iWA  Barbfite'Carriage,^-Cont\niked. 


TOP   CAftftlAOI. 


of  part*. 


4 
1« 


1 

4 
S 

s 
s 
s 
s 


•« 


s   !   •^ 


\ 


Bolts  fordUfosalbrseeand 

uoe. 

or 
**  front    hnc*    and 

•hoe M 

**  ronr   braco    and  f 

tkoc.  ^ M   ( 

**  trunnion-platoo ... 

'*  tranaonia 

**  bimce   and    choek 

pUtM 

**  diagonal  braces ... 

•«  tlerating-bed 

••  aertw-boz 

**  arbor-box 

**  arc-«ipport« 

BivtU  for      ** 
**      for  fblcmi 


•« 
•« 


I     " 


#••  ••••»•  •  •• 


7i      5«u  (liosafonal,  .75  in.)... 

a         "  ••         .875) 

3       TnKk'WkooU  (caM  iron)  12 
in.  din 


8.0 
2.0 

2.6 

2.5 

1.76 

2.25' 

2.75' 

I 
2.26i 
2.0  i 
2.25i 
2,76: 

2.5  , 

8.6  . 
8.5 
1.6 

1.5 
.75 


.76 

.876 


1.6 


75 


Roand 
Round 


1.6 
Round I 
.876:RoBnd 


1.5 
1.5 


1.5 
1.6 


1.6        1.6 

1.6        1.6 

1.6        1.6 

1.6        1.6 

.876lRoaBd 

.5    I  Round 

.5     j  Round 

.825 


1.6 
.76 


.76 
.875, 


.42 
.42 

.76 

8.88 

4.87 
.16 
.76 
.48 
.41 

0.59 
.58 
.26 

8.1 
.26 


Caal  ,  iron. 

CaM|, 


TuCal 


1.47 


8.17 
8.07 

6.87 
27.67 

86.82 

1.21 

6.67 

8.48 

0.16 

.88 

.88 

.26 

80.82 
.28 


1941.08 
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t  of  Iron /or  out  8-incA  Barbette- Carnage. 


»«.of 

Mu«=fp«U. 

Total 

IMg 

IB. 

IB. 

In. 

'*•- 

Lfc». 

2 

H^U  (»-iiich  I-b*WM)„... 

171. 

6.S70 

B.0 

S8.S 

1412.00 

7.0 
8.0 

5.26 
.876 

1.0 
Round 

1.16 
2.0 

8 

"      rireU - 

4.00 

4 

Tnnsomi _ 

40.0 

6.5 

.75 

18.8S 

1M.76 

43.25 

18.0 
16.6 

O.S 

8.00 

2 

ForkB   for   rront   travcrai- 

wheelB  (Ui»pM) or 

4«.« 

0.6 

1.36 

7.M 

irt« 

16 

2.75 

1.0 

1.0 

3.04 

■ 

UIX8  Of  IBON. 
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of  IrtmfoT  one  S-mck  Barbeit^Oarriaffe. 

CBAttIt,  FBOITT  PIVTLI. 


1 
1 

s 


1 
1 


t 


10 

4 

4 
16 

4 

1< 

4 


oCpMtB. 


la. 


EaiU  (16-ittcb  I-beami}... 

•  HartOT^lMr  M 

I  Ovatcr-burtort 

'        ••  ••       riftU ^ 

froat  CnuMoai ^ 


J 


»« 


•« 


•« 


•« 


eoIUr 

bobt€r, 
(cam  iron.) 

TruMM 

DiAfoaal  Urmctt, — 1  68  in., 

Um  otbtr  64  in.  long 

TmvtrM-wbc«l  forks 
(ftbapct) ..or 

Sidm  fUiw^ i 


fni.o 

II  S6.0 
II  7.0 
I  S.0 
t  or  S.O 
Sd.6 
7.0 


I  40.0 
i   61.0 


BolU  for  trmotomi. 


{ 


'I 


li 


•  • 


•l 


book-boada 
fVoDt  trmnaomi..... 

••    Mia 

dUgonal  brace.. 
dUgooal  braco..... 

burt«r-bar i 

travcTM-forkii... 
trmTcrvo-wbeelf. 

•Irpi 

front  tram,  k  raiU 
Hook«  for  bandspike^.. 

or' 

SuU  iheiaKonal) 

Nutafortravem^-vhrel  boltii 
Trav«r»o-«beeU.tcaftl  iron.  I 


•• 


•« 


•« 


t* 


•• 


•« 


«* 


i 


ManopuTriog-ham. 
IHcTatinK'har 


Pair  wrenchrti,  — 1   viaftte.  i 
Min.rg:  I  <luuhU,  IHin.  ( 

Amount 


48.0 
27.0 
lOfi 

4a.o 

27.0 
16.0 
2.76 
4.76 
8.0 
8.6 

8.26 

2.76 

3.0 

3.0 

6.6 

2.6 

2.6 

4.0 

4.0 

2.0 

1.6 

2.76 

4#i.0 
HO 

42.U 
1>.0 

2I.U 

IHd 


la. 


6.876 
6.0 
6.26 
0.876 

.76 
18.0 
7.0 


6.6 

6.6 

6.6 
1.6 
6.0 
2.0 
2.0 
8.6 
1.6 
1.26 
1.6 
.76 

1.6 
1.6 
1.6 
1.6 
2.6 
1.6 
1.26 
1.26 
1.76 
.76 
1.6 
2.26 


1.6 

3.26 

1.6 

2.26 
I.U 


Total 


9.       I 
1.0 
1.0 
Round 

Round ,' 
0.6 
.76 


.76 
.76 

1.6 
.76 
.26 
.76 
.76 
.26 

1.6 
Round 

1.6 
Round 


FwC. 


II 


28.6 
8.0 
1.16 

2.0 

8.06 
1.68 


10.0 

10.16 

8.0 

4.6 

1.76 

7.16 

4.6 

2.66 

2.8 

0.8 

1.6 

1.76 


1.6 

1.6 

1.6 

1.6 
Round., 

1.6    t' 

1.26 
Round!    1.88 

06    <| 
Round  ' 
.76       9.6 
.76  h    0.46 


064 

1.87 

1.0 

4.0 

092 

0.88 

8.88 


Round 
1.26 

Round 

1.0 

1.0 

Round 


7.66 
1.6 
8.6 
.76 
1.76 
1.6 


tdUk 


\ 


1911.78 
60.48 
20.46 

4.00 

92.28 
27.87 


188.60 

14082 

221.76 
17.01 

8.82 
86.09 
22.68 

7.42 
17.89 

4.86 
11.84 

2.67 

4.08 
10.86 

7.66 
80.24 
16.05 

6.27 
17.48 

6.44 


36.91 
2.«0 

46.12 
20.47 
20.C1 

6.3 
13.28 

3.91 


.-N 


XV 


OSDNAKOI  HAMDAL. 
£tS  «/  Jnm/or  oiw  KMiuA  B<xrhtlU-Girriage. 


Cbeek-pl&Ica  (lec  drawings) 

Front  brBOM 

Middle  braoM.. 
R«»r  bracM 

Sub       .•(•■«i""){^' 

EdiIs  for  rcKT  braee 

DiagonU  bra«e( 

Shoca (vhipes) or  I 

Fulcrom  for  biodipika 

Tnnionii » 

Bnce-traDiomH _ < 

Bear  trtaMmi,  6-iii.  trough- 
Rear  iraoMio  CDdi 


2.76 
2.7G 
2.76 
2.76 
2.76 


172.00 


U.CI 

7&.4t 

lU.tl. 

82.W 
S2.« 


siLU  ot  num. 
Bittt  ^  fnm  for  om«  S-incA  CatemaU-Carriagt. 


\i    — 


A4.«     '    >.» 


n*  *aar  w  ibr  H-incb,  >ith  th*  »-l4iltoB  of  3  pi<««*.  )!  inrhM  IoM| 
«  "TOviJ*.  •B'lii.'xhi.-k. 

32.,.I,.  '■.,^r,.„,.r'.,rr,„,,. 
Tb*  um«  u  ih«  h-iacb,  cirrpi  ib(  IcDRih*  of  ih«  fullawiait  p[*<*f; 


1.  r.  C>  knchM-,  I  kxW.UAVkdMb. 
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Bin*  o/  Iron  for  one  9-ineh  Catemale- Carriage. 


•* 

RoMDriWtl. 

iSS 

^1 

la. 

U. 

U. 

^       u. 

161.0 
tS.0 

7.8 
>.0 
MI 
U.0 

to,o 

»T.O 

IS.0 

tB.D 

3.7i 
3.M 

5.STS 

4.0 

5.U 

».a 

1.0 

»!t 

S.S 

s. 

1.0 

Hound 
Bound 
1.0 

Mi 

l!lft 

Mi 

Hgrtw-bK ..._ „..„.. 

yt       ii.«4 
i.i.      M^ 

ill 

*.£ 
1.11 

a.M 
<ja 

».<! 

1.TS 
Lit 

or 

Ftont  tnoMni „ 

Tnnnm 

iiut 

Front     t»T.w.|.hHl     totk:    i 
•b.|M.  or  1 

tUJI 
ItLU 
1*.H 

I.S       1  1.6 

ts 

■ 

oABanov-our.  Ill 


•t    M    t 


CHAPTER  FOURTH. 

nc,  torn  snoi  avd  eAminov  obticb. 

FieU  and  Sie^e  Gin,   (Plmte  16.) 


Iaov.^-4  n'prti  mmd  hmrrt  No.  2  B,  for  Uie  tenoni  of  the  brmees. 

1  iHyw;  fcstottcd  to  tho  bead  of  the  left  leg  bj  3  n><l«. 

B  %mi  ifiyi.  flMtened  o? er  the  head  of  the  lege  bj  4  rtr<l#  No.  S,  8  icrtwM 
S  iMb  9«.  14. 

1  MMaMinif-Mr  No.  4  A,  for  the  be^d  of  the  lege ;  2  washtn,  fattened  on 
tW  •■iMe ;  tbnt  on  the  left  leg  bj  the  tongue-ritets ;  that  on  the  righ*.  bj 
Bna««»1|lack  No.  14. 

B  tkmmm,  (enat  braae ;)  1  ikt^rt-boU;  1  key  ;  2  oral  wcMhert,  fattened  to 
tW  left  b7  4  jowt  1)  inch  No.  14. 

1  kt^UU  fer  pry-poU;  1  ekmm,  8  /Mi«  No.  2;  2  rw^f  No.  2  A. 

1  ^*pm  No.  2,  terewed  in  the  right  tide  of  the  right  leg. 

B>twel  itiw,  (braae;)  4  botis  No.  4  A;  2  9€rtw  2^  inches;  2/«vlf» 
beU  bjr  tbe  npper  joomal-boi  bolt ;  4  vMsken  ;  4  na/f. 

2  /w^fiiay,  let  in  the  enda  of  the  windlaae,  fattened  bj  2  irvn  pirns. 
B  A«idb  fer  windlaaa*  faatened  bj  0  #rrnr«. 

i  kwm^tffiki  nflrtt,  (braae ;)  2  /«»£« ;  2  »prmfi,  held  in  place  bj  2  plmtm 
fctiaaed  to  the  toeket  bj  6  •crtwt.    The  locket  tarnt  freelj  on  the  gndgeont. 

S  rmteJkHHiihsfiSf  fkatencd  to  the  gudgeons  bj  2  itfy«. 

2  WadEi  for  the  foot  of  the  leg« ;  4  naUs  No.  1  C. 

•  WadEi  fer  the  pry-pole, — 1  on  the  foot,  2  on  the  head;  6  nm'U  No.  1  C. 

t/iMff,  driven  into  the  lower  endi  of  the  leg*  and  pry-pole. 

1  kwSi  for  the  pry -pole ;  2  w^k*rt,  let  in  and  held  by  6«er#r«  1)  Inchet 
5«  14. 

1  umfut  for  the  pry-pole,  lied  la  the  head  by  2  rirHt  ead  hnrr$  No.  S  B. 

Single  I\IUy  ami  Block. 

1  «A#«r«;  2  ttrap* ;  1  rrc$»'k*aJ ;  1  hock;  connected  by  2  b^ts  No.  4  A, 
a»d  1  kmU  No.  6  A ;  S  aer#. 

Garrimpn-  Gin. 

Wttop. — 2l^t;  1  prp'poi^;  11  eUatt  for  pry -pole,  fiMtened  by  22  nmU 

S:  S  C ;  1  vMdUM. 

If 
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Isoir. — e  tewb,  one  for  Mwb  cad  of  th«  legi  mod  prj-twk,  hMttad  ^ 
18  itailt  No.  8  C. 

2  bracft,  fulened  to  tbe  Ugs  b;  4  tolM  No.  G,  and  t  ktg»;  8  vaihri, 
raslened  to  the  legs  b;  82  naiU ;  4  kty-thmu,  eaob  of  4  limkt  No.  1,  aad 
a  rinj.  No.  1  B. 

4  ryt-piiu  No.  1,  Bcrawol  into  Iha  l«|i  abov*  tha  bolt-holaa. 

1  eltvii;  1  cUpit-bvU  No.  10.  rwtcned  to  Ihi  bead  of  tbt  pt7-poIa  b;  I 
iron  pin;  2  iegii  3  ekaitu;  12  Mufct  No.  1,  and  2  mya  No.  1  B  oaek:  i 
lyf-pitit  So.  I. 

•IJoumal-boxa,  (brail,]  let  into  the  lega  and  faataned  bj  2  hvlu  Ko.  4  A. 
and  2  bollt  No.  4}  A;  4  >e(uheri;  4  nu/i,-  4  lertitt,  2}  inohca. 
2paieU,  held  bf  tLe  upper  journal-box  bolta. 

2  gudgnru,  let  into  tbe  end!  of  the  wiodlaM ;  2  ironfmt. 
2  inniit  for  irindlaa* ;  G  lertwt. 

2  Aambtn^eMociete,  i 

2ralrhtl->fl,ttU,        }   Same  a.  thoM  for  the  fleW-gin. 

3  pointt,  driren  into  the  lower  enda  of  th«  lega  and  prjr-pok. 

1  kandlt  for  the  pry-pole ;  2  teatktr;  let  in  the  prj-poU  and  held  bj  8 
ttriat  \\  inrh  No.  14. 


iUIIO-OAlT  WHVBL.  IIS 

hf  %  adb  Ho.  8  C,  3|  iaeliM;  2  — #•  ^•aAf  pMt  tkrotigh  ilw  Azl«*trM 

for  bobtor*kook«»  Wi  imto  ihm  fro&i  of  Uit  boUtor  and 
hj  8  Mib  No.  8  C,  2  iachos ;  2  hoUt^r-koakt*  poM  Uiroug h  tht  bolotor 
tnm  iIm  froot ;  2  ■•il«  oad  2  vo«Acrf . 

2  fftrntpf.  lot  ia  tho  bobUr  ond  oxle4roe,  wliieh  Uitj  hold  togtibor  bj  2 
Artrfbv  Mid  4  mmii  So.  4. 

1  ktdpttit  for  tbo  screw,  (east  Iron,)  lot  into  ftbo  top  of  tho  bolster  and 
kcU  bj  2  iWCf  5o.  4  C;  2  nvlf. 

1  ApMftf  •fffw ;  tbo  lower  end  U  fqanro,  and  bao  2  hooks. 

I  aai  for  tbo  acrow,  (brass,)  rooBd,  with  2  square  feathers  on  opposite 


1  kmmJtt  for  the  serew,  fits  on  the  ant,  and  has  2  reiiiNf  brMneket, 

2  ntHt  mmd  imrt  No.  8  B,  for  the  small  end  of  the  pole. 

1  /><<  tiry,  fluleoed  to  the  end  of  the  pole  bj  12  mmii  No.  8  C,  2  inches, 
aftd  8  Mm  No.  2  A ;  8  ana.    The  strap  foms  aa  eje  for  attachinf  the  pole 


2  Mt$  No.  8  B,  for  ooaaecting  the  hounds  with  the  bolster  and  axle-tree ; 


3  kmmdt  for  the  hoands  and  pole,  fastened  bj  18  mails  No.  8  C,  2|  inches. 

2  ^u  No.  4  A,  for  the  bounds  and  pole ;  4  wasktrs  ;  2  nut; 

1  fUt-attpif  passes  through  the  pole  from  the  andrr  side,  and  Is  held  hj 
t  •mu  No.  7 :  2  maskers:  and,  at  its  middle,  by  1  rjte»Mt  No.  4 :  1  nut. 

1  fmsfmkU  fteiw  ;  111  lUks  No.  6 ;  1  r%mf  ;  1  k»ok  :  the  ring  tra? erMS  on 
the  bar  of  pole-itsplc. 

1  ef^fm  for  pole-prop  socket,  passes  throagh  ibe  pole  from  the  under 
ssia.  and  behl  bj  1  wmsksr  and  1  naf  No.  8 :  1  poU*prop  sockft;  1  fermU^ 
f  Mcettod  %m  the  prop  bj  2  ntsu  No.  2. 

1  ^/i  pry  cAom;  10  Imks  No.  1 ;  1  nmg  No.  1  A  :  1  lo^/< ;  1  epe^ftn  No. 
1    terewod  lato  tho  pole. 

2  •k—tdsr^^tmskers  fur  axle-Ire^. 

:  iMrAHMtJUr«,  with  drag- hook •. 

1  simg^hmm  ;  2  Imaniaii-cAuiiif. 


SUng.Cart  Whrrl  rPlatclS.) 

Wood. — 1  iKtrr  ;   lAf/Hil#«;  H/rUt^s;  H  Jnttfls. 
laos. — 4  eer^-^m/j.  fsnUniNl  bj  12  imJ«  No.  3  (*,  2  tncbe*  lung. 
1  fir#.  made  tn  one  h<M»p;  8  iufbUu  Nu.  4  (! ;  B  wmtkffs  ;  8  im/f. 
r^ki^tM^  ><*a«t  iron* 


••4  WnlttiT  k«ia«  mr^  f  <r  CmImAm  tiM  Uthiej  cImIm  «t 


114 


OBDNAKCE   MANUAL. 


The  ■UDg-ewt  U  Mipkble  of  IrsasporiiBg  » lO-Iadi  wlwbM.  It  k  Mil 
with  ■  field-limber. 

TnmnioH-CkainM.  (Plate  18.) 

The  trnnaloD-ohBini  aia  tliree  in  nmnber,  for  light  or  kokTj  wri^la. 
They  kremtdeof  tha  patent  looped-liuk  ebaiu.  A^an-iBm]tiiradld  eanj 
ft  gun.  One  it  puaed  under  each  trunnion  uid  hooked  on  the  k*Mlat  (be 
■crew  of  (he  iling-ckrt. 

No.  1.  Compoied  of  I  chain  C9  inchM  long,  the  enda  Joined  bj  1  Hmf. 

No.  2.  Compoatd  of  2  chaint,  each  69  inohet  long,  the  and*  Joined  bj  I 

No.  8.  Compoaed  of  2  tiaiKi,  eaeb  47  Inchu  long,  tbo  cada  Joined  by  1 
ring,  hiring  8  tronctet,  two  for  the  enda  of  the  ehaini  coBpodng  the  pair, 
•nd  the  third  for  the  hook  of  the  acrew. 

Tbickneaa  of  the  iron  oompaaing  the  link,  .G  Inch. 

Length  of  iron  for  the  connect inK-riog,  28  inohee  tbr  So.  1, 24  inebea  fbr 
Nob.  2  and  8. 

Siie  of  iron  for  connect  ing-ring.  1.S76  inch  round. 

WiiaBTt.— No.  1,  37  lbs. ;  No.  S,  68  Iba. ;  No.  8,  St  tbi. 


Slinff-Chain. 
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S  h^mtm^  flMC«Md  to  tk«  pole  bj  1  Mt  No.  2  A  and  1  nut^  and  to  the  aile* 
trv«  bj  1  nmiM  No.  3. 

I  i*j0k,  fuieoed  Co  en  eje  in  the  axle-tree  bj  1  boit  No.  4  A ;  1  nu/. 

WRIIL. 

1  ■«*«,  (caat  iroa :)  10  tpokf^  with  a  round  (enon  for  the  naye,  and  a  Hat 
baanaf  fer  tb«  lir«. 

1  fiTf,  ekmnk  on  tbe  ende  of  ibe  tpokee  and  failened  bj  40  firtu  No.  S. 

C'a^cma/r-  Truck* 

Tbe  eaeeaate-lnick  ia  deaigaed  for  (raavportiag  funa  in  eaeemate-gal- 
Wrtce  er  tbreagb  poetema. 

V  ouo.  — :!  rmU ;  3  trmuowu,  fk^med  to  tbe  raiU  bj  tenona  and  mortiaea. 

Inoa.— 1  mar  ftianioi  pimtt  mnd  rimf  for  draf-ropee,  lei  Into  the  vadar 
tole  sf  ibe  traaioai  and  raiUi,  and  faetencd  bj  4  naiU  No.  2  €,  3}  in. 

1  frvmt  freejoia  plmU  mmd  rimg  for  drag -rupee,  Ibatened  bj  6  nmiU  No.  2 
C.  l\  la. 

<&  i*4Z«  for  tbe  railt  and  traoeom*.  No.  4  B ;  6  nuU. 

2  rrmr  fork'fUita^  faetened  to  tbe  under  lide  of  tbe  rails  bj  4  nmU  No.  2 
r.  .1)  im. 

2  /*rA«  ;  2  Mt9  for  rear  wbeeU ;  barbette  eba««i«  traTeme-wberl  forka. 
1   fifrk'toekft  for  front  wb^ ;  it  round,  and  let  in  Ibe  front  traniiom. 

I  j*rk :  1  bott  for  front  wbrel,  the  Hame  as  for  the  rear  wbeeln,  the  upper 
part  &t  tbe  tieai  made  coaieal. 

1   fvrk-fUu  t^T  front  wheel :  it  has  an  eye  to  connect  It  te  tbe  tongue. 
1  ff»  ;  1  t0mfme-Ml  No.  4  .1 :   I  nut. 

3  trfuk-wkmit:  tbe  traTeree-wheeb  of  the  barbette  cbaaeie. 

I/antl-(\irt, 

li  ie  ««ed  for  tbe  traa«portelion  of  light  etoree  to  thort  distancee. 

Woi«n  — 1  hitAsifT  for  aile-lrv« ;  2  iotrtr  $%dt  rmtla ;  8  erou-hmrs,  framed 
x»i.>  the  side  railt:  tbe  froat  her  U  round«  and  •ervm  for  a  baadU:  2  wp/^er 
«^w  rWs  ;  2  amd  rm»U,  baited  iato  tho  side  rails  aad  fs«t«ned  bj  4  »rrttt$  ; 
4  t*dg  §:m4»  ;  6  mW  «/ikI«.  frsmH  mio  the  rails  and  eross-bari,  aad  fa«tened 
%f  wu4tm  pint:  .'•  h«ard*  for  boiiom,  wities,  and  eads. 

Innv.  — IH  M-rtitt  No.  II,  1^  inrh,  In  fallen  the  l»ottom  boards  to  bolster 
ssi  rrosi  bars ;  4M  ttfw  lo  fatCen  tbe  tide  and  ends  to  ibo  studs. 

1  €iU'tr^,  ftairne'l  lo  ihr  h.iUr^r  by  2  V /r«  No.  2  II:  *J  mut». 
J  f'-f  f»«trnr  !  tii  ihr  anle  r«i!*  Iiy  I  K*-t*»  No.  1  U:  4  mmt: 
«  »i^midtr-na$ktf»,  let  into  the  er.<is  of  the  naves. 

2  lamek'wmikrrt ;  2  ttnfh-f*tn*. 

I0« 


Wood 1  Mtu;  12  ipoka;  C  filUn. 

l*OW. — 2  aant-baaJt,  fulanad  b;  0  naitt. 

1  tin,  held  hj  6  im-tolu  So.  1  C;  6  vaiA*ri.-  U  nhm. 

1  AflM-ftoi,  UTOUghl  iron,  watdiHl. 

Store-Truck. 

Thu>  truck  iiaaed  furrnDTiog  boxaaio  B(or«-bail(«BMid  iBMilb*rkiBgl| 
dlaenibMkiiiB  itcrea. 

Wood. — 2  roiii,  rounddd  al  the  ends  Tor  handlei. 

4  erott-6ari,  frsmcd  into  ibc  r^Ia  sad  faslenvd  \jy  tceoJea  pitu 

2  boUUrt,  nailtd  to  tbe  iind«r  «ide  of  tbe  nil>. 
Ibom. — I  tkoi,  futeaed  lo  ilie  upper  side  of  lb*  ruli  b;  4  h«tu  S 

4  viu&B-t,-  4  nkM. 

1  azlflTii,  nulened  ta  Ibe  r»iU  b;  2  iolit  Nc.  1  C;  3  naU. 

2  ffuard-jtlaui,  let  inio  tbe  ruU  uuder  tbe  iboa  uid  bald  by  <ba  k 
bolta. 

2  tnck-iahuU,  (cut  iron.) 

3  trroM  vith  Bqoire  faiad)  for  tbe  endi  of  tli«  ftila-tr**,  to  kaU  4 
wbeeli  on. 

5  pr^i,  fuiened  lo  tha  rail*  by  4  UUt  No.  1  Bj  4  «vtr. 

Tbe  lifling-jiKk  i»  a  geared  (crew  with  ■  projooting  fool  at  iu  1« 
for  lifUtig  htav;  weighti. 

Wood. — 1  btd;  1  hanJIt. 

Itot.-'Z  rmt-ialu  No.  a  A.  to  MrvDgth*»  the  bed;  4  voOm; 

3  lyr-plattt  tor  the  braeea.  lei  into  the  eada  of  the  bad,  and  tl 
4  mwi,  3-iiioh,  anJ  1  itrnp,  l-inoh.  No.  16. 

I  alaatf,  (eaat  (roD ;)  4  i(Mif)niir.j>i>ntli,  acnvwd  lata  Ibe  boUom  vf  flj 
ttaad. 

3  irattt,  fhitaned  to  the  ilaad,  at  lb*  nppw  end,  bj  2  toHt  No.  X 

1  (rrr«,  une  elie  and  pitch  a*  the  eUnllng..eer*«  for 
rlafe;   I  /»(;  I  plait,  faeirncd  lu  the  foot  b;  8  terrvi,  1}  iacb.  Ho. 

1  KMl:  1  pimoa  fgr  tbe  hoiming-eorew.  (bran,)  like  iboH  t 
male  elcTating-Hreir. 

1  (Ad/t  (or  pinion:  I*  kvpl  In  plare  by  1  tnm-fin,  let  ta  the 

1  crmidi,  beld  lo  Ibe  abaft  b;  1  nut  No.  4;  1  tn>c4n  hstMi, 
1  wwAcr;  1  HHf  Ko.  S. 

1  Mf-ftaU,  let  into  lb*  b«ad  of  tho  euti<J  ooe.eighib  of  aa  iaek,  ( 
&*tM«d  br  4  Mt-ertm  Ko.  I. 
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HydrauUc  Jack. 
n*  kjdnalk  jMk  b  nMd  for  the  nme  purpoMi  u  the  llftinf -jMk,  ud 
Baj  npUc*  it  to  ptaX  kdTintif*,  being  vmA  mora  powerful,  uoro  port- 
>U*.  Md  «or«  MBTtDlant  in  OM.  Being  n  patented  inTenllon,  It  ii  pro- 
nred  readj-ande.  The  moM  eoDTOBlent  die  \a  thnl  of  7  toni'  enpneii;, 
■r  vkick  Ike  rolloiriBg  u«  Ike 

/AiHUMM.— Ilai|bl.  26.6  iackM;  lift,  10  inehee;  Iwfeit  diameter,  V 
iackM :  k*(th  of  fool.  <  tnckM :  length  of  leier,  20.6  Inehea. 

Wtifhi  of  jack,  «likeall«T«r ^ 112.G  poonda. 

Urar *.76    " 

Leeer-Jack. 

TW  Imr-JMk  b  «■  a^JticlAble  hleram,  irltk  a  long  loTer. 

Voe». — 1  tUMd;  conaiHa  of  2  i^rifhii  rVamed  into  1  btJ,  and  fiittened 
k7  2»ntmfmt!  1  Ir^uom;  1  t^  Intr,  16  feet  long. 

Ua>.— 1  &miMm  teft  No.  4  A  eonnecU  tke  traniom  and  upright! ;  2 
wmtttr,;  1  ut. 

1  /*lmm-pi»,  inaertad  in  bolea  in  the  nprlgkli  at  an;  roqnirod  height. 

1  rkmm,  lu  Inli  Xa.  t  and  8  rujpf  No.  2  .\ ;  1  tyt-jnm  Ko.  I  fuleni  tko 
fvlmim-pia  (a  Ike  iianiL 

:  Irrtr-fUlm,  (raat  braaa.)  fattened  lo  Ike  large  end  of  Ibe  leter  bj  S 
wmi  N'a.  16,  L'J-ia«b,  to  pTevenl  the  l«(er  from  tlipping  on  Ibo  fulerum- 
^n 

Ittil/vrm  for  Sirift-MtirUin. 

Vooft— 0  tUtptrt;  IB  dnk-flnk,  keld  together  by  73  datttU.  Tber* 
ar«  4  dowela  in  one  nlgc  of  n«k  plank,  (Kinf  Into  4  bole*  in  the  edga  of 
tW  >*lt  plaak.     Tke  dowrta  art  krld  fait  \ij  foi'mtJ/tt. 

Ibo«, — IS  ift-^Ui  fl[  into  bulta  in  the  front  and  rear  plaak*.  paaalag 
lkt«ach  tka  aloepcn.  lu  proTent  the  ptanki  ftum  allpping  on  ika  aiccpcra. 

llaf/orm  /or  Sifye-Omiu. 
Vonn  —12  tltfftn  ;  M  Jtti.fUmi,  ktld  togatkcr  bj  171  d>.»/<  ;  1  iarMr  ; 

Ibav. — 12  lyt-inlti  It  into  hole*  in  ike  front  and  rear  planka.  pataing 
tkrvagk  tke  elerpera.  Is  preirrni  ihr  planka  from  dipping  on  ihr  ilerppra. 

ir-i>>,I.Hnrmie. 
WiHic  — 2  nJr  Hilt:  Ihr  emit  are  rounded  and  furm  tka  kaadlaa. 
X*f«  •triutf  jiiiot  ib«  >iJe  raita,  paa^ing  Ihruagk  kolea  la  the  aide  nili. 

t'ittlif-Cn'u.  fur  Tfm/Ktnirjf  ButUrin, 
Hmv  —1  rt  ...-pur,..  hal*e<l  inio  each  other  la  their  nltMlt  at  T^fJA 


I 


!keb  other ; 
pint,  I  Inrti  Ihtok. 

lso<i. — 1  Mftrr-pttie.  (ciisl  iron,)  rMtcned  to  tha  bolaior  bj  4  loJIf*/ J 
woiAft;  4  nub;  1  ptitttt. 

A  cirouUr  pUifona  or  pluilu  is  reqaircd  for  tba  whetls  of  thm  el 
to  InTcrae  on. 

Pi<nt-II(nuf*  /or  Barbellt-Girnoffe*. 
The  pml-hame  i»  k  eotvrini;  of  thin  tHmnlti,  frunoJ  logvUier,  lo  prti 

Ibr  vanden  lju'bMte-ekrrUgag  from  IIib  weather- 
It  i>  made  in  sereral  iieparate  pieoei.  ohloli  cao  b«  reaiUlj  pal  tog 

or  taken  apart. 

The  peut-houaci  for  the  nolumlitad  barbcttc-carriagei  are  luiillar  Is  « 

other,  ilifferitig  onlj  in  ihcir  (liinensigna.     TboM  fur  iba  olher  b 

earriagra  are  of  a  iliOeraDl  patlsrn,  but  aimilar  to  eacb  other. 

I'ettt-Souiu-j  /or  the  Colitmbiad-CarriaQeM. 
WiMiii.— 1  Uiy,  eompoBed  of  3  nil*.  2  Mti,  I  ro«/,  1  fm/  afti  I  J 

I  /rant  tiatiit-nrer  aQ<l  I  fatt  ciaHU-mw,  aaeh  in  ooa  piaM. 

Imotr. — S  (yf-jtiu :  8  tj/t-pin  vatlurt ;  8  ktyi :  B  rAoiu ;  B  ■ 

tianffiocit;  14  Aval*,  (aborti}  SO  tioptu;  4  Aoa^Ua  for  anda. 

Ptnl-ffouta  /or  An  (KAct-  Sarlieat-Carriafff. 
Wottp. — 1  Asrfy,  conpoaed  ai  for  the  aolaDibiail  barbelle. 
1  cMaMit-eonT!  I  1«^h* 

Itoa. — 4  Umg  koekt;    2  lAorl  Aoeti ;    1^  itapitt ;    8  ry*-paui   B  ^ 
aroiAm ;  8  eh-iini ;  6  Acyi ;  6  itirr  tiaplu ,-  4  handlu  for  ends. 

TO  riT  OS  TNI  PMiT-nucaK. 

On  lAf  ciilumiiad-eaTTi*$t. — I'lace  the  (un  aver  tba  piotle;  depra 

■nuiale  about  Bia  d«KTeta,  >«  that  the  chaac  ahall  fit  in  ibe  eireuhr  val 

made  in  the  front  end  and  root.     X*j  ih«  ailln  arroaa  lb*  chaaal*  i>  frcai 

I    and  in  rear  of  the  lop-oaniage :  plaee  the  tenon*  of  ihc  ■idea  tn  tlie  Ber* 


Uaa*  of  lb*  allla:  put  on  the  rnnf  anil  book  ii 


I    bbJ  key  tbam  ;  put  oi 


■OTrra  and  book  lh«i 


lealdcti  pUvelW  ai 


On  IA<  orArr  barMte-tarria^a.—Waa  (he  fUD  "in  batler^i'*  r 
■beaUi  place  tbam  upon  IbechaHia  In  raar  of  iha  ait«  and  reailax  a) 
ycarriaga:  ebock  Ibem  with  ihair  lineh  pin  and  vaahcr,  anil  | 
tofU  oa  th(  bod;  »■  on  Iha  eoltiaibiad-earrlaie. 


BmnuoRS  AMD  mtoHT«  or  haohihu,  etc. 


rkUCIFAL  DHUKSIOHS  AND  WEIOBTS  OP  BIACUINES,  I 
WOR  BIBQB  OR  GARRISON  SEBTICE. 


Sliitg-CarU  tM%d  Trurkt. 


La*f(k  twnm  rw  af  w 

m4WM)* 

Lrttfth  af  ■da-tn*.... 
H«i|kiar«baab.... 


ICO.  76 


1  iha   wbaaU  oa 


aplMa,  vithoni  1 
E-CMina Iba.  j 


•  WWb  ka«a  If  ta«r  aM  hHi«a. 


TJ.T6 

•141.6 

4&.5 
M.0 

t42.6 
16.0 

M.U 

SD.S 

S4. 
113 

::::: 

181 

000 

1  lag _ tba. 

I  frj-pol* lb*. 

1  wiadlai*.  oak _ 11m. 

braca* _ _ Iba. 

Itin,  eoBplai* lb*. 

I  aiarla  block Ih*. 

I  doubl*  block I>i*. 

I  irirl*  block lb., 

I  fall lb.. 


2W).  I    1T2 
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ORDHANOK  MANUAL. 

Li/iing-Jack  and  Leter-Jark. 


Brakdih— 
Height .... 
WBight...., 


DIMEX3IOK3  AND   WEIGHTS  OF   PLATF0BM8. 
For  Glint  and  SoictUert. 


DIMBMnOXIt  AMU  WKIQim  OW  BLOCKS,   BTC. 

naeene-Cirdtt, 


'njiiiit'hilt  III 

L     2J1  ui;  n  ,!(»  in.  ua 

^  -1-1"    ■  I. 


4i 


and  Wtightt  o/BlaeIn,  RUUn,  tie., /or  Mamamera, 


HMn 


....      2     «. 

■HMB. «..  Ill    2I>. 

HalfbUrk 1    6     ■». 

gurtar  Mack.      3  .  3». 
Gu-«b«ck*  ... 

WkMl-ckacks. 


2'  7-2. 


3.S 


A2.0  iTapnaniMSb. 

1S.A  I 

I  rt*«nioB  Birian- 
13.A'   {    Klc.Topnud- 
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-BilU  of  Timber  for  Gin*  and  SKng-CaH. 


If 

■ovganmn 
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i 
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n. 

I«IW 

Wl*. 

TM*. 

pi™. 

1*«L 

'bS'ss 

IM 

e.i 

».& 

wtodC::::™"."::::" 

Bn»«(iKlS7.v.:.:::: 

TS 

2.76 

«,i3 

a.i3 

[odplMk. 

186.ST 

Leg*  ud  1  L»s<  (Dd  ... 

salsS-i::: 

1  = 

ml 

0. 

M 

111.11 

JM.M 

SpraM. 

10. 

U.M 

WIndli 

ST. 11 

er.M  Oik. 

OmM 

" 

U 

4.1S 

3. 

■" 

tM-M 

■ 

BILL  or  IBOK. 


Mia  ofjnm/or  Ftdd  and  SUge  Gin. 


CkmiM.n*.i. «... 

BiiMudaaili 

■Wu.  5a.  S.  ud  k«j(  tor 

fin«M — 

K^-Ub 

Bolu.  5*.  t,  «i«-fU,  ud 

haadla „_ 

Bkmt*-h»H — 

B*lu  far  paII*7-b)Mk.„, 
Cww  h»»4    far    pulUj- 

NMk 

1.  V:  t ™ 


Ronnd 
I  0.3T6 
Kound 


nr^»  akaarM  far  polUja  ' . 


Or  2  nrand  iliapM^ 
Brui. 


ORttNANCB   MANUAL. 


e  Garruon  or  CauMate  Gin. 


^ 

WMdL 

Thick. 

\*mt». 

w..,.t 

.—>. 

In 

In 

KM. 

v* 

K|^y-eh«m.,  No.  1 

0.16 

Eouod 

7.6 

0.62 

ThU  bill  inohido 

0.2 
0.6 

Hound 
Round 

2.6 
l.UO 

0.27 
1.11(1 

ihansUTl^rur 

HiTi;t-'boliV,'"Nori'.'.'.V-.'." 

OBO  dnntti*  ud 

PId  f»r  clBiia-bolt 

0.7S 

Ro<md 

0.41 

0.00 

r.v.a-  '^- 

Ejp-pin« 

D.876 

Round 

0.B3 

1.0ft 

Boln,No.6 

1. 

Round 

■i.n 

B.M 

B»Ua,  No.  8,  for  pawli... 

1.25 

Round 

0.70 

2.«« 

Braces  and  clelis 

1.6 

Round 

22.  B 

182.63 

Clevis-boll 

1.T6 

Round 

3.2G 

Id.  02 

Bolt-b««J,,   No.   6,   ud 

pomUforUgi _ 

2. 

Round 

4. 

41.88 

Nwl.,No.3 

0.875 

0.876 

9.1 1 

4.42 

1. 
1.36 

0.6 
0.1SS 

0.10 

I. in 

0.20 
0.60 

Kejs  for  braow. 

NutB   No  8   

1.25 

0.626 

2.64 

a.u 

EjM    for    pallsj-blMks 

■nd  pBwIa 

1.26 

1.26 

4. 

21.0 

Kcygfor  cIcTii-boll 

1.6 

0.126 

l.lfl 

0,7a 

■ 

•ILL  Of   IKOM. 

Bill  of  Iron  fur  omt  SUwj-  Cart. 

uu  I  VUili.'Thkk>.'L(u«tk.'  W<%ht.! 


I..  iB.         t„i.    . 

rhuB,  S«.l —     0.1*     K»-I><1     3.-»  , 

■■-       KhbiI     0.31   ' 

iKounri     t.M) 

iid|    V.uO 


«ITJis-.i. 

«««•.  }(•.  h  ud  n>«M,  N«.  3.... 


41.! 


r«.i^«. 

»-i  kHj*.  N<>.t.aHd  •;<  pi 


I  S.-i    IKwiDa'    l.il  . 

I  tl.0TjKi.iiDd     a.M 

l!:j  ItuBDdl  t!l  , 
\.i  IRuHoU^  1. 
.  l.-.i  IRuusJi  S..1) 
:  *.  'R-BBd  «.»  . 
S.3TS  i:.M  ' 
D.I«  ; 


i:.u 

12.1" 

a.Ti ,  llww 
in.» 

I.4S 

s.ai 

41. H 
U.M 
•.U. 
It.ll  I 


/Vn(-ifoi«*. 


iilUiMAMCE    MASrAl. 


1«C    *>dh    nick. 


miLL  Of  IBOM.  12T 

BX  «/  Lmmbrrfor  one  8-ih.  GJiinMad  Bnrbette  Peal-Hatm. 
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^, 
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l.JB 

«l  w 
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4tt.Wl 
10.  IS 

Wb<le 

pla. 
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4.UG 
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4.  IB 

e.S6l 

fi.I> 

8.tt75 

I6.S 

piD«, 
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tm-Al 

Mk. 

4!.  I:! 

MA 

{»M 

2.91 

i.r>s 

liJM. 
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1.10 

a.». 

piaa 
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5atB.— AB>nowkBM*f  t  (bauld  b*  oiftd*  for  «ut»,  Mrflforn 
J?.ff ./  /«-»  /«r  imt  BttrbflU  Ptml-JIiMte. 
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CUAITER  FIFTH. 

&BTILLEBT    IXFLEKENTB  AMD    EQVIPXZBTt. 

KOMENCLATDKE,  DIMENSIONS,  WEIQtlTS. 

lia  m  mrr-  Uradt. 

Banhib-biadb  m  made  of  uh.  maple,  biich,  boMb,  elm.  tun,  < 

tough  HoodB ;  tba  bi!4d  \»  bored  )  af  iu  lengih  witb  %  bal«  0.2&  Im*  taa 

tban  the  diustter  at  Iba  «tklT,  wliioh  enier*  niih  •  U&oo.     Tbt  aLal  i* 

ilriTcri  into  ihe  hfl>d  *Dd  rulptivl  vilh  %pm  at  lianl  wood  D.S  iaoh  4i««*- 

Mr:  lh«  neek  liaa  m  topftr  tand  0,6  inch  wide  and  0.06  inch  tbttk,  ttt 

wllb  8  teyptr  itaiU.     For  dimcasioos,  tee  p*ga  ISX. 

BpODga-bMid*  »n  made  of  elm  or  poplar,  Ac.  The  h*a4  I*  bond 
lit  length  wiih  a  hule  U.'^G  Inch  lexi  Ihao  lti«  bud;  oT  ibe  ataff,  «b( 
iiuericd  in  ■  tenon  aod  faateneii  b;  '2  hard-vood  pw  U.S  Inch  diameU 

Kammor,  ladle,  and  iponge  beads  nhould  be  aaluraUd,  wbm  saw.  i 
lliiie«d  oil,   to  prcTODt  ipliliiag  from   aliarnata  wetting  and  drjria^a 

For  ihe  woren  woollen  tponge  the  diwncier  of  the  bead  U  I  Inch  | 
Uun  Ibf  calibre  of  the  piece. 

Sptmyet. 

Spongaa  are  made  of  oaane,  well-twtited  wootlrn  jam.  won 
warp  of  itroDB  hemp  or  Sal  thread,  alter  the  manner  of  DroMel 
Ibe  loopi  are  II. T5  inch  long, 

Thej  are  voTen  in  w>b>  vilh  Mliapii  between  them,  whieh  I 
111*  apongea  are  Hwej  Is  Bt  foriDBra  of  ibe  tame  dimenaiona  aa  Ibi 
headi.     Uue  end  of  tba  apong*  I*  drawn  togetliar  wlih  atrong  twine,  k 
lufl  of  woollen  jiam  1«  inaerted  at  Ibe  centre  uf  the  galher  nr  f 
cirrutar  piece  of  alroag  oania*  ia  •tiiohod  inxide  of  the  bottom ;  ih 


iTing  the  aponge-bead.  ii  nailed  t> 


Dund  Ibe  etaff  t 


t  ivpfrr  nail:  I  Inch  long:   t  eopptt  tiaiti  abnuld  alro  be  driTern  laloQ 
builnm  of  Ihe  >p<ing*,  to  aerure  it  la  Ihe  heail. 

Similar  *pongo«  are  made  \>j  working  Ibe  jarn  wiib  nredtiv  lnl« 
liagi:  bul  the  wore  apaagaa  are  ei)iiitll5  Kood.  anil  lean  eipetmir*. 
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srt  Uktmim  mmd«  of  sheep-tkin  alum-dretted,  with  the  wool 
Ml :  Wt  tiMj  srt  iaf»Hor  to  those  made  of  jam. 

Wt€  <i«— lie—  of  f poaget,  tee  Table  of  aponfe-headt,  page  188. 

Sjionge-  Covert. 

Th€j  are  mmd»  of  Rosiia  daok. 

TIm  iai«ri«r  diameter  is  equal  to  the  calibre  of  the  pieee.  A  tUm  0.6 
imtk  wide  areittd  the  top,  reeeirce  a  €9rd  0.2  ineh  diameter,  b/  which  the 
mo«th  It  drawa  together  and  tied  around  the  eponge-ataff :  a  loop  of  can- 
vas Ql7o  tack  wide  is  sewed  oa  the  ead  of  the  oorer,  to  draw  it  off  bj. 

The  covers  are  narked  ia  bUck  witk  the  calibre  of  the  gua. 

Jxuttf-Headt. 

tadle- heads  are  aiade  of  the  same  kiads  of  wood,  aad  are  fasteaed  to 
CW  scares  ia  the  same  maaaer,  as  rammer*heads. 

LadU$. 

ladles  are  ased  for  siege,  garrisoa,  aad  sea-coast  guas  oalj.  Thej  are 
mads  of  sheet  copper  No.  IS. 

Towards  the  mouth  of  the  ladle  the  copper  is  spread  a  little,  so  as  to 
iasieass  the  diameter  of  the  laillc  O.S  inch  :  the  comers  are  rounded  with 
a  raditts  ef  from  2  inches  to  3.6  inchee.  To  stiffen  the  ladle,  the  copper 
ie  ^Immikt^  afler  being  bent  and  brated.  The  ladle  is  attached  to  the 
hand  bj  S  to  10  toppfr  nails,  1  inch  loag,  drirea  in  two  rows  around  the 
body,  abeot  1  inch  apart. 

Worms. 

There  are  two  stses  of  worms,  one  for  siege  or  garrisoa  guas,  aad  the 

si  her  for  ield  guns.     Thej  are  fastened  to  their  staff  bj  2  trea  rtrr/«,  .26 

iach  ia  diameter. 

SOtrrs. 

Ikaree  for  implcmeais  are  made  of  lough  ash. 

The  diameter  of  the  leaoa  is  0.26  inch  less  thaa  that  of  the  staff;  iU 
leagth.  i  of  that  of  the  head  ioio  which  it  is  iaserted.  For  worms  it  is 
potated  to  it  the  conical  form  of  the  socket. 

For  Seld-guB«,  i«ld,  si*g#.  and  mountain  howitters,  aad  mortars,  iho 
rammer  aad  sponge  heads  are  on  the  same  staff;  for  other  pieces,  on  sepa- 
rafe  aiaTee. 

fo€  the  coehom  mortar,  the  bodj  of  the  staff  forms  the  ramaier  aad 
spoage-h«a4. 

Tor  Wngtlis  of  sisret,  see  page  13S. 

For  other  cannon  than  thone  of  th«  patterns  dcecribed  in  (^apter  I.,  slaree 
may  be  aud*  of  »ach  a  Ungth  that  I  he  finished  impleuMUt  shall  be  1$ 
i«a  longer  than  the  bore  o(  I  he  piece. 


a(b«r  liar4  woo 


■  6>r  hU'llM.     t>iB«Bi 

0.6  inchai  b;  T. 


ISO  UKIiKANCK    UA.NDAL. 


I  Anril-bUfek,  hi  porlnble  forge,  i*  of  loi 

luu  1  band,  8  inches  wiila  arniinil  iho  lap 
tli«  block:  S  mffi  fUlefivcl  b;'  2  lUpIri  i 
ID  inohu  liigh.  t.4  iii«bei  dUmcLcr  M  io| 
bolloD.     Wolsbt  19  Ihe. 

Jn.  >//%.'— «{aifi>w1tli  atnl  ^Igp,  Imgth  7,3fi  isebm:  «Mlb  o 
8.G  incbu.  of  «dgv4.7r>  iofhet;  IhteknMdKl  lop  D.T&  fnob.  kl  tliap; 
inob ;  rile  of  Ibe  tjt  2.S6  inoheg  bjr  O.TE  inch  i  Aofirff*  (hlekorj)  ST  li 
loBg.     Weight  6  lbs. 

Harnktl,  for  morUr-iinpleiiiMii.ii ;    of  iirnng  wicker-work,  18  laobM  ii 
■Uunvlar.  12  Inohos  dmp.     Wpight  4  1b<i. 

BrtttS-iighl:  tb*  base  ti  ■  plale  of  brnns  4,S  incfaei  long.  0.6  l»cb  wU*. 
eorrvd  lo  At  Uii  huo-ring  ;  tbe  nole  and  ulider  krc  ■Imllar  tn  (boM  of  Ik* 
penilalum  b&tiwe,  except  that  ■  botci  .OG  ioch  iliRacIor  It  mad*  tn  Ik*  fiUm 
inalcail  of  >  Dolch  lo  ilgbl  Ibroogh :  tbc  brui  ii ,  1  iuab  Ihick  wbm  flnlilRil, 
nrnda  of  No.  10  or  It  sheet  briu*;  Um  aight*  arc  gnilual«il  for  «m  ifiapwrtt, 
K front  ngkl  equal  in  h<i|bl  lu  the  tjisparl  being  fcrfwnl  into  tlw  swaU  of 
lb*  muiila:  in  oolambiadii.  Into  the  >p*ti  prodJiKl  far  I  be  porpoae  batwMn 
lb*  trunnion* ;  Ibc  acales  are  coniptilMl  lor  (be  palt*rn>  of  f  iin»  hatlac  ■ 
baae-iiag ;  in  (be  24,  32.  and  42  pJra.  mountct  in  casemate  (>  mnnla-ri^i 
being  inadnilssiblo)  the  scala  la  computed  far  a  ligbt  planed  al  the  finnit  i^ 
of  lb*  atcond  reinforce.     Weigbi  O.il  lb. 

BiU-K^itk.  (iron,  wiib  iicel  nlgo ;)  bladr.  whole  iMigth.  8^3J>lnohMt  « 
In  lb*  middle  3  Incbei.  near  ibe  abank  2.T  incbe* :  tbioknaaa  0.91  fa 
Aoot  1  inch  losgi  ihank  S  incbe*  longi  hatiJIi  (hlekorj')  T. 
Waitbt  2  lbs. 

SrMm,  for  mortar- bstltiriee,  (bickor;  or  bireb.)     Waigbt  8.711  Ih«. 

Btulgr-barrtl.  for  uh  In  forli  and  ballcricg ;  ttarn  (oak)  0.4  i»ob  thU 
toHon  [oak)  In  1  or  2  \Arcm.  0.4  Ineb  Iblck :  4  Aso/u  (ahcet  copper  Vs.  18) 
48  incbes  long.  I.I  Inrh  vi'le.  and  cunHanl  tn  Iha  barrri  rack  hjttrirfUOi 
ibsbdiam.:  Ibay  are  Joined  bjr  3n'r«(i.  or  braied  togelbni  boigbt  af  b«rr«J 
30  iacb**;  •lUrtnr  diamatar. — at  eodi  IS  Inebee,  al  fallge  16  laebaa;  raear 
(bag  lealhcr)  ISinohc*  high  and  4(llii<;b«>  wid«.  seenml  in  lb*  harral  waJsr 
the  upper  boop  hf  b  naili  and  b;  Uie  S  rirtti  llirmigh  lb*  hoop :  S  rarA  (LO 
lllchdiaili,,4fe*t  long,  paeeing  Ihroagh  bolci  In  Ibe  ooTcr  al  I.S  t>rb  ftna 
tb*  top,  (0  draw  ibc  muolb  togelhcr;  the  end*  of  tlie  «ord*  paaa  lbtvw|b 
■  r.^  or  toorf  0  iuche*  deep,  eliding  on  the  cordi.     W*lgbl  1&.&  lb*. 

Coat-taet.  for  portable  fbrge,  i*  mad*  of  stroag  Icalhvr;  It  la  elaa^d  ai 
lb*  lap  bj  a  leather  strap  paaiing  ibrongh  ilila  In  tb*  sack  i  diaaaiv  I^H 
lach*a.  belgbl  IS  inches.  <^H 

Chork.  for  caicBiaic-cBrriagv ;  email  wedge,  wttb  a  baodi*  oB  «m«  rf^H 
Vvlfhl  1.4  lb.  ^M 

thof'rti/it  4-loeb  rope.  28  feel  long,  wllh  a  lAiMifj  workd  la  ■  t^V^H 


:l*-ri^ 

-a 
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%mi%tkimki§  mmd  kcok  U  ih«  oth«r  end ;  6  AmiAm,  wood,  12  iaehct 

1.6  laeli  ia  diABoior,  fMloaed  ia  tho  ropo  at  the  dUUnoo  of  4  fooi 

m4  at  tte  HMO  diMoaoo  from  tbo  oadt  of  tho  ropo.    Woighi  16.6 

Fmtf9-kmtk«tt  for  ibo  portablo  forgo,  b  of  thoot  iroa  tUffoaod  at  top  bj  1 
.h  faMk  wido;  it  it  ftiraiahod  with  1  kmidU  faotcaod  iato  2  tar^  1.6 
lach  iMif :  7  iaelloo  bigli,  6.8  iacbto  diamotor. 

Fmtf'tmnv:  a  itocl  cbioel,  witb  woodea  haadio,  for  cuttiag  tbo  Bonaaaa 


tbo  iaaor  jcnv  aad  ita  9Um  aro  bumIo  of  otooU  ^ad  ri^otod 
lBt#  ibo  lwdy>,  wbieb  i»  of  iroa ;  tbo  otoai  ii  ooataiaod  ia  a  koUow  ttrtm  of 
nail,  wbieb  ia  workod  up  aad  dowa  bj  aioaao  of  aa  iroa  mil  witb  2  hmmdlm^ — 
Iba  ocraw  baiag  praroatod  from  toraiag  bj  a  slot  aad  %ftatktr  ia  tbo  framo ; 
Ite  MM  ia  kapc  ia  placo  bj  4  troa  &H'-*trtff^  tbo  polatt  of  wbieb  oatar  iato 
a  graava  ia  tbo  aat ;  tbo/raaw  is  of  east  braoo.     Woigbt  8.68  Iba. 

la  ailag  tbia  fait  eatraotor,  tbo  iaaor  iton  i<  tcrowod  iato  tbo  ftito  or 
plag  la  ba  aatraelad,  bj  moaao  of  tiM  nppar  baadlo,  aad  it  ia  liftod  out  by 
tba  aat  of  tbo  boliow  oerow. 

%  (braM;)  tba  Aaarfff,  upper  oad  tligbtlj  roaadod;  tbo  tup  2.1 
doptb  0.8  iaeb;  wbolo  loagtb  6  to  6  iacboo.    Woigbt 


#W#-«mIM«  (dog* wood  or  oak.)  ia  oao  piece;  kmd  6.6  iaebee  loag,  4 

Aearfli  7.6  iaebee  loag.  1.26  iaeb  diameter.     Woigbt 


2.76  Iba. 


r,  (teaoa  taw  :)  lO-iaeb  blade.     Woigbt  0.76  lb. 
for  illiag  tbtll«,  (copper  or  tin  ;)  diameter  ot  funmd  8.8  iaebee; 
of  pipt  0.7  iaeb  ;  lengtb  of  pipe  2  iaebee.     Woigbt  0.82  lb. 
'f  fimiti:  iroa  wire  0.176  iaeb  diameter,  formed  witb  a  riag  2 
diemHer  at  tbe  bead :  tbe  olber  ead  termiaatiag  ia  a  gimlet-polaL 
Woigbt  0.08  lb. 

'*«  €mUipfr9 :  made  of  obeet  braee,  witb  fttel  poiate ;  tbe  grado- 
ebaw  tbe  diametere  of  gaas  aad  of  tboi,  liaear  iaebee,  degreee  of 
Iba  etrala.  4e.     Woigbt  0.6  lb. 

Owmrn^'*  kmftrt^k,  (bog-lraiber;)  2  nd^t  13  iaebee  bigb,  18  iaebee  wide 
at  boUeen,  14  iarbro  at  top  of  flop ;  ead  aad  bottom  fWMHt  6  iaeboo  wide : 
^ap  6  iacbeo  deep,  witb  a  ttrmp  7  incbee  loag  pawiag  tbrougb  a  b^kU  tewed 
la  tb«  freat  aide ;  9homid^-Mt  1.6  iaeb  wide,  oao  part  12  iaebee  loag,  witb 
a  hmfAU  5o.  4  end  /#»f ;  tbe  ocber  86  iaebee  loag.     Woigbt  1.H6  lb. 

Owmm^r't  p^p^m4%<Hlmr :  thia  ia  mode  of  tbeet  brats ;  tbe  lower  part  it 
eat  ia  tbe  f4*rm  of  a  crrscrnt,  tbo  poials  of  wbieb  are  auMie  of  tteel ;  a 
Moall  eplrit-lev*!  it  fatteaed  to  one  tide  of  tbo  plate,  parallel  to  tbe  liao 
}aiaiag  tbe  point t  of  the  errac<»nt.  tad  t  tlider  it  (btteaed  to  tbe  tamo  tide 
a#  Iba  pkte,  perpeadieular  to  the  aiit  of  tbo  level.     Tba  iaetnuaaat  it 
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uiafal  in  marking  tlie  pointi  of  tight  on  H«g*  gnnt 
pUtform  !■  not  pcrfeetlj  IstsL     Weight  0.6  lb. 

Gunner' t  ptnart:  rnada  of  iron,  *ilh  itcol  Jawi  1  inch  wido;  wWb 
lengib  1U.5  iochw.     WeigbL  0.80  lb. 

Quitntr'i  quaJratU,  (woodj)  *  graduated  quadrant  of  8  tnehM  radina, 
attached  to  a  rulo  23.6  inohci  long ;  it  has  a^Knfr-JoH  and  (•&,  whiok  aia 
carried,  when  not  in  uie,  in  a  bole  in  tlio  and  of  tho  rnla,  ao**r«d  bjr  a 
brau  plate.     Weight  0.B4  lb. 

r;'inn(r'j;ua(friinI,tbiaM;)agTaduatcd7iia^aii/,6incbe«radiiu,atlacked 
to  a  ruin  22  inches  long ;  it  hai  an  ona  oarrjing  a  <pinJ-l*MJ  at  iu  miiUle, 
and  a  Ternier  at  it*  noTablo  cod ;  the  olhar  end  !■  leeuTMl  to  th«  oantre 
of  Ihe  quadrant  b;  a  riTct,  around  whioh  the  am  movee.    Weight  1.S&  Um. 

Ganntr't  tUtrt,  for  niarlara,  (urge  or  Baanel.)     Wci^t  0.2u  lb. 

Iranyard:  ttie  lanjard,  for  palling  off  the  primari,  ia  a  ptee*  of  ttreeg 
cod-liae  (about  .2  iucb  diam.)  12  feet  long  ;  to  one  end  ia  alUehed  a  euall 
iron  Itoai,  with  an  eja  for  the  line,  and  to  the  other  end  a  wmAh  Ift^  -'S 
inch  diameter,  and  4  inches  long.     Weight  0.1  Ih. 

Jttwl.  for  driving  pickets ;  itad  (elm  or  faiekorj)  C  loohM  diaMeter,  8 
iachea  long ;  iandU  (aah)  1}  inch  dismticr,  24  inches  long,  wiik  an  iroa 
band  on  each  end,  1  inch  wide,  \  inch  thick.     Weight  10  lbs. 

Jtin'i  harntu;  4*ineh  rope,  16  feet  long,  with  iMimbltt  Miila  Aaot  like  lb* 
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!•  IW  g«i«  Mid  it  U  tib«H7  to  Tllnmlt  in  tli«  dir«etioii  of  tli«  axli  of  Iho 


Tbo  Mai  i<  of  iroa,  oad  it  flMtentd  to  ibo  bote  of  tlio  brtoeh  bj  8  terewif 
ia  cQch  t  maaaor  that  the  eeatret  of  tho  two  joumal-notohet  thall  bo  at  a 
iitiaatt  tt^m  tbo  axit  oqoal  to  tho  radiut  of  tho  bato  Hag. 

A  mmaaU'mfkt,  of  Iroa,  it  terowod  iato  tho  twoll  of  tho  tnosilo  of  gimt, 
or  iato  Iho  auddlo  of  the  nuitlo-riag  of  howittort.  Tho  height  of  ihb 
tight  ia  oqoal  to  tho  ditpart  of  tho  piece,  to  thai  a  line  fkt>Bi  the  top  of  tho 
It  Co  tho  piToC  of  tho  hantto  it  parallel  to  the  axit  of  the 
;  eoaoeqaoatly,  the  Tortioal  plane  of  tight  patting  through  tho  eentro 
teooC  IW  tealo  and  tho  top  of  tho  mnitlo-tight  will  bo  alto  parallel  to  tho 
asia.  ia  aoj  potitioa  of  tho  piece;  the  haotto  will,  therefore,  alwajt 
ladirato  oorrectlj  tho  aagle  which  the  line  of  tight  naket  with  tho  axit. 
for  tatpoading  the  hantto  on  the  gon  it  adapted  to  each  piece, 
to  tho  raryiog  inclination  of  the  bate  of  tho  brooch  to  tho  axit. 
tho  teat,  and  tho  BinBtlo>t]ght,  are  marked  for  the  kind  of  gun 
to  which  thojr  belong.  Tho  hantto,  when  not  in  uto,  it  earned  in  a  leather 
patfc  oatfoadod  to  a  thooMer-ttrap. 

Tko  gradual ioat  on  tho  tcalo  are  the  tinet  of  each  quarter  of  a  degree, 
to  a  radiat  equal  to  tho  dittanco  between  tho  mnislo-tight  and  the  eentro 
«C  tho  JtutatNaolchea,  which  are,  ia  til  catet,  one  inch  in  rear  of  tho  bato- 
rtef.     WoigiK  of  haatto  and  cato  .66  lb. 


GradnafitmB. 


•nw. 


of  hato-riag... 

Height  of  aiut  tie -tight 

iHttAao*  hot  wreathe  1 

mattlo-elght    and  1 

Iho  coatro  of  tho  | 

j^aroal-aoichet ...  J 


1 


t  I  IS-Mr.  I 

I  •    IU7.    I  I 


It-Mr. 


1 


1.042,   \.U^.   XAo'l.  0.931 1   1.138     1.310 
•-M»H4    J.OliN    2..Urt.   1.8*12    2.275    2,»".r.* 

1  III 


0.683 

I  1  #M 

^.Vl\'  irv|#t  n.4M*  2.7!>2'  J1I2'  ^.\^»  \.VA 
4.164  5.3f>2i  A,m%  8.7»  4.64M  h.tATt  2  881 
6.2113    6.7371  6.762     4.660|  6.6881  6.641  <  2.918 
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iVimu^vin ,-  iron  wire  0.1T6  ineh  dUmalcr,  formal  witk  a  risg  X  b 
diairelcr  al  Iba  bead,  »nil  pointed;  length  of  itam,  for  liog*  ud  gar 
gun«,  M  inehcii  length  for  Beld-guns,  B  inohu.  Waight  O.OB  lb.  f^ 
risoD  guni. 

Fawder-mtaniTa  ;  thaj  ara  made  of  ahoet  ooppcr,  tnm  Ha.  19  U  N« 
The  bottom  i«  made  witb  a  flauoh  .1  inoh  deep,  tomad  downwaida,  ai 
is  brated  or  Mldared  to  the  aide*. 

Interior  Dit 


c^ 

udhHiht 

W.I.M. 

j    c—,. 

»dbd(hi. 

W-H*. 

0     3 

1.686 

4.671 

0     4 

2.122 

0.S 

0     8 

2.87S 

0.& 

I      0 

8.868 

0.76 

G.560 

I      * 

8.628 

G.120 

1     8 

8.S&fi 

i     8     0 

0.78C 

I'ratnitgt;  8.6  inch  hemp  rope  of  4  alranda 


on*  and,  •  Ugfl*  aad  t 
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Ikt  mat;  9  ktmSm:  tW  mp  pimti,  tuA9m9d  oa  th«  top  of  ih%  iUnd  by  4 

9tMmm:  Mglitof  t]i«  aUad  19  inchea;  leagthof  •crew  16  ineliw;  bandies 

7.S&  lacbM  Mcb.     Weigbt  26  Ibe. 

JAmW;  6l«d^  ibcei  iron,  poiated  witb  ■teel;  lengtb  12  Uichet;  widlb 

ia&  faithw;  kmmdU  (asb)  1.6  incb  Cbiak  at  boMov,  aad  1.26  iaeb  at  top; 

bagtb  46  iacbaa;  rmg  1.6  iaeb  diaiaetar,  eeeured  bj  a  ttrwp  to  tbe  bandlo 

at  9  tacbaa  froa  tbe  apper  ead.     Weigbt  4.76  Iba. 

>Vtaf»  kwekH,  for  ield-gaa  earriafoe ;  it  u  auMie  of  obeet  iron  No.  13 ; 

tb«  lop  aad  bottoBi  are  toraed  over  tbe  eidee  aad  faateaed  eacb  bj  4  ritett ; 

die  ■tier  7.8  iaebee ;  beigbi  0  laebee. 

Tba^leal  ia  of  wood,  faetened  bj  2  rtMis  to  a  eroee-bar ;  H  it  pat  ia  before 

tbe  top  ii  fMleaed  oa ;  tbe  kmniU  of  tbe  float  b  faeteaed  to  it  witb  2  rirUi, 

it  ia  eoaaeetod  witb  tbe  bail  of  tbe  backet  bj  a  dbata  ;  tbe  hml  i»  fatt- 

lo  tbe  backet  bj  2  ttn,  eacb  bold  bj  8  riveU ;  a  Uffte,  wbich  ii  fiMt- 

la  tbe  bail  by  2  Umka  aad  a  mtirti,  eerTet  to  attach  tbe  backet  to  the 

ejo  of  tbe  aale-etrap  oa  tbe  gan-carriage.     Weigbt  10  Iba. 

Tm  hmektt ;  tbe  backet  ii  aiade  of  ibcet  iron  No.  18,  like  tbe  ■poage- 

bwckH  ;  tba  ceocr  U  faeteaed  to  tbe  top  bj  a  riTct  on  wbicb  it  tumt,  aad 

it  le  kepc  cloaed  bj  ebatting  over  a  at  ad  riTcted  into  tba  top;  tbe  emrs  are 

fioieaH  la  tbe  bucket  eacb  bj  8  rirtta ;  a  ring,  for  ■oepeading  the  bucket 

•a  lu  book,  le  coaaected  with  tbe  earn  bj  2  ckamt ;  diameter  of  bucket 

Z  2  iacbca:  beigbt  H  iacboe.     Weigbt  7  Ibe. 

Tmrpmrnlmi  are  HMde  of  cotton  duck,  not  painted ;  tbej  are  of  tbree  iiiee ; 

largo.  16  feet  bj  12  feet ;  eauill,  6  feet  bj  10  feet,  aad  6  feet  eqaare.    Weigbt 

£6  ;.%  Iba..  12.26  Ibe..  aad  6.26  Ibe.,  reepeciiTclj. 

riiynBi,  for  8-iacb  eiege-kovitseni  aad  aiortare,  aad  10*incb  mortar. 

H— Itfotf.  I  bockekia ; )  euMkhn^  ituffed  witb  balr,  2.6  incbei  long,  1  incb 

tbick  :  tbe  9trmp  8  incbee  long :  tbe  §trimg  12  incbee.    Weigbt  .008  lb. 

r^w^iook,  (imn :)  kmmdU  0.4  iaeb  diameter,  18  iaebee  loag;  kock  1  iaeb ; 

Ibe  •iber  ead  forma  a  k^mmur  0.8  incb  diameter,  2  iacbea  long.     Weigbt 

O  /« IV     Ceed  for  unpacking  ammanition^cbeeta. 

fU»  ^lOfA ;  Ibe  aidce  4.26  incbee  bigb.  7.26  incbee  loag ;  2  mda  0.9  Iaeb 

wide  at  bottom,  2  iacbea  at  lop;  the  inner  r&tfr;  tbe^Ce/,  8  Incbeo  deep, 

wiib  ttfl  9frmp,  and  braaii  kmiitm  attach^  to  the  bottom  of  tbe  poach  :  2  U>^»pt 

f-^  tbe  bell  to  paaa  tbroagb :  the  Mi  1.87  inch  wide  aii«l  42  inche«  long, 

wi(b  a  kmtklt  No.  C  and  lonp  at  one  end :  the  prfming-wire  and  ganner*a 

gimlet  are  carried  with  the  tube- pouch  in  tb^  loopt,  atiacbed  bj  a  twine. 

»r  tn  email  loope  on  the  inside  of  tbe  flap.     Weight  0.96  lb. 

IV«l-c»ff^.  for  i«M-pieree  witboat  locka,  (leather;)  ^  Iaebee  long.  4 

Iaebee  wide,  with  a  rofprr  pm  ritetcd  to  it,  0.176  iaeb  diameter,  and  2 

iark«e  loog:  2  9tfmpt  1  inch  wide,  with  hmekUs;  the  length  of  the  atrap 

«arM>«  vtib  ih»  lite  of  the  piere;  in  permaneni  hatleriea  abeet  lead  majr 

be  aoed  f^  T«at-coTer«.     Weight  U  8  lb. 

13 
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Vml-puiuti:  Ibe  tvJy  (slocl  wire)  (l.llb  Inch  aumtttr,  4.3  U< 
htadOA'i  iooU  thick,  I  uieh  octagonal,  wllli  •  hoU  I>.'^  inch  4 
Ihe  middle.      Weight  O.OH  lb*. 

WatiriHf'butitl,  for  Geld  teniae,  mad*  of  iDle-lealiiBr;   lh«  boUaa  li 
l«a  rhicktiesKM,  raMxned  to  each  othar  with  :i6  enj^tr  rtrcfi,  and  la  i| 
■idea  «tlh  6t  rirM;  (lie  aide  aeanu  fMlcncd  wilb  ^f*  ni-m.  dl  0.5  b 
long ;  B  rim  of  tbect  ocppir  Ko.  24,  is  fKstsnad  on  tb«  upper  tdga  n'Uk  U 
ropptr  nrrU ;  2  tan  tar  ihe  bail,  faatcnad  Ckcb  wilb  4  tiriu  O.ti'i  Inch  lanf : 
the  ifi/  ia  of  round  iron  0.6  inch  Ibiek ;  interior  dluii«ier  of  ill*  bosket  at 
lap  in  inches,  at  bollom  10  incbee ;  height  fi  Itiohea.     Waigbt  8  Ilia. 

Walfr-bidfkil.  tor  the  IraTelling-forge  ;  the  iMpm  and  I  h«  toMia  •«•  oC 
oak  I  there  are  10  slarei,  and  the  bollom  i*  made  of  ool  mora  iha*  2  plaM  i 
8  horpt,  made  of  hoop-iron  No.  10;  each  hoop  !■  Jiiinvd  logaibar  wttk  ! 
rinui  No.  1,  and  faalened  lo  the  bnrket  willi  2  rtrii'i .-  3  tan  let  into  Um 
aide*,  and  faJlened  cash  b;  1  rivit;  Ihe  Aoii  baa  a'tni  coDiueUd  *Ull  h  tij 
a  imrfl :  •tinmeler  at  tap  11  inebea,  ballon  10.26  inebri ;  baifbl  U  iMbaa. 
Weight  10  111. 

Walrr'buriel,  for  garriaoo-serrioe  ;  it  i*  mado  in  a  limilar  owiuiar  vU 
the  t>rcG«ding,  tictipt  that  the  bail  baa  no  link  and  oirel  all««b«d  lo  Hi 
diameter  at  lop  10.26  inohaa,  boitum  18. &  itichea :  height  M  inobeo.  WalfM 
lOlha 

Wif/rr,  for  the  chambers  of  morlan ;  to*  cloib.  1  jant  *quar«. 

Jfan'/ipiht. 

llkndjkpikt*  abonM  be  made  of  ihe  br«l  hiekor;,  or,  itber*  il 
hadi  of  Ihe  tougheat  juung  oak  :  it  nhoulU  be  free  from  knola. 

nail  kandiptti. — Irom;   I  iloj;  paaalng  through  Ihe  lover  sod,  i 
and  Blod  dtinn  snoolh — it  projeela  O.S  inch ;  1  tfra^,  carrjing  1  ravll 
2  A,  faalaned  near  Ibe  amait  end  bj  t  rivti. 

Shod  ka<t4tptkt. — Irtym:  I  that,  fulened  lu  Ihe  lower  end  by  S  n 
li  parlleularlj'  mwful  in  Ibe  aenice  of  morlan. 

Maitnirnttff  kamb/Hit  ii  mwd  for  gnrrliott  and  aaa  coaai  oarrlafaa. 
nechanical  mannutroa  II  ia  84  inehaa  lung,  and  weighs  Vi  I 

Gin  kandtfikt  ia  oatd  in  the  Mnioe  of  gini.  The  large  etHi  U  n 
and  fli*  Into  ibe  aoeket  of  Ihe  windlaaa. 

Far  ifomMui  Jkomuf. — Iront;  I  itop,  like  Ihal  forfiald-oarriBgea;  1  m 
(bataned  at  Iho  amall  and  b/  i  rmu,  forma  a  loop  on  Ibe  end ;  1  f*gi 
rofw,  I&  Inehf*  long,  paaaing  tliroagfa  2  bolei  in  the  middle  of  Un  ki 
nlke.  ia  uaeful  la  plaeing  Ihe  gun  on  Ihe  pack-aaddte. 
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>iMnutnw  and  Weighu  of  Jmplemmtt. — Coatinaed. 
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LeDglh  of  locket  uid  neck 

liFDglh  of  ODa  braaoh  from  Dcek  to  point  (dcTclopod)... 

Depth  of  lockcl _ ....,_ 

Kxterior  diamelcr  of  socket  U  top 

Diameter  of  Deck 

n  of  th«  locket... 


ofbi 


iranchea  kt  Ibe  neck  (Uparing  to  a  poiot).. 
:ket  and  worm,  oompleta 


Dial 

Length  of  socket  and  worm,  oomplel 

Diameter  of  worm,  complete  (exterior  circle)-. 

{Length 
Width 
TUcilDCU 

Weight  of  worm 


'.l.lba.  I     1.76 


Spongt*  for  Mtrtar*. 
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r«,  btmg  on  pint  or  bookff,  in  drj  and  eool  roonif. 
All  wo#d  painud,  •seepi  tool-handlet ;   iron  either  painted  or  oiled. 
Bm  Ckapitf  TIL 

BOIm  of  Timber /or  100  Implement' Heads. 
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72 
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6.5 
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t^fmnm4»f. 
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6S  i  146.021  6.26 

72 

166.87 

6. 

63 
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lA-f««»4tr. 
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60  i  100.441 

4.76 

72 

186.87 
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4.76     60 
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Flank  for  100  Implement' Slate$. 
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CHAPTER  SIXTH. 
AXULLDT  EAUmS  UH)  OATAIXT  nUUMim 

ARTILLKRY  HARNESS.  (PUU  21.) 
Till  coDitructioD  of  th«  flcld-cftirikgca  requirei  a  hartiBM  dWcMBt.  to 
■omc  TCKpcets,  timn  (hat  of  commoo  vagoni.  The  Unbar  bkving  ■•  •wtcp- 
btr,  lh«  pol«  il  supported  directly  by  (he  whMl-honci.  bj  BMWt  of  a 
cbnin  which  coanectB  the  hamci  wUh  the  polc-johe  of  (he  linb«r;  tad. 
ID  order  lo  diminiah  the  waight  at  the  end  of  ibe  pole,  th«  laadiBf-b«n  w* 
digpciiHed  with,  the  Iracei  of  the  leaderi  being  allaehed  lo  ihoM  «r  the 
wheel-horaea. 

The  same  harnm  ia  perfecllj  adapted  alio  to  the  ri«g«-carriaget ;  bul, 
as  these  are  arranged  for  draughl  in  the  ordinary  m 
harness  may  b«  uted  wilh  them  if  necessary. 
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r,  villMNil  itrtBgCli  or  tsdnrMiet,  and,  if  obIj  tUghilj  rumpled,  ih« 
katr-«M«  prMwU  a  akriTaUad  appaaranco,  which  it  retains. 

Tha  diflaraBl  parta  of  haraooa,  oxeepi  ttrapo  and  the  like,  are  eni  oat 
kj  ■§■■■  ef  patteraa.  Tho  eeaas  are  made  with  strong  waxed  thread,  in 
dovklo  idtck,  witk  about  eight  etitehea  to  the  inch:  those  along  an  edge 
are  freoi  0.16  ta  0.2  laek  firooi  the  edge.  The  ends  of  the  thread  should 
be  seeurelj  fkateaed  before  the/  are  cut  off.  The  awl  used  should  be  small 
Ibr  tka  thread. 

BuekleMf  Locp§f  dx. 

Tko  k— klea  of  the  kridle  and  stirrup  leather,  and  the  loops  for  the  eloak 
aa4  valiae  straps  en  the  driver'a  and  Talise  saddles,  are  east  brass,  witk 
taUeva;  aad  the  kook  and  loop  on  tke  pommel  of  the  yalise-saddle  is  brasa- 
Tkej  are  deaigaaltd  bj  numbers.  (See  table,  page  164. )  All  other 
loope,  and  staplea  are  of  wrought  iron  japanned,  (black.)  The 
kfws  k^ekles  are  all  auide  witk  rollers ;  tke  tongues  are  the  same  sise  as 
of  thabneklea. 

ar  alker  pteees  which  hate  bueklee  or  iron  loopa  attached  to 
ara  doubled  oa  a  length  generallj  equal  to  twice  their  width,  to 
tka  kuekla  or  loop,  wkiek  is  fastened  bj  two  seaau.  Tke  double 
la  skated  down, 
glaadiag-loops  are  placed  close  to  tke  buckles.  Their  ends  are  HhaTed 
brought  togetker,  and  fastened  between  tke  two  parts  of  the  strap, 
if  It  is  doubled,  bj  tke  same  scam.  Tkese  loops  are  uvuallj  of  the  same 
laailMr  as  tka  strap. 

Tka  taaguo  kolas  for  buckles  are  made  with  a  punch  correipoDdiDg  to 
Uba  aiaa  of  tka  tongue.  Their  distance  apart  is  generallj  equal  to  the 
width  aC  tka  itrap.  and  the  first  hole  is  at  double  that  distance  from  tka 
emd  9t  tka  strap.  This  end  it  shared  down  and  reduced  in  width,  ta 
iscflitafe  its  eatraace  into  the  buckle. 
JKavB.— A  le|wr  is  a  piece  of  leather  sewed  upon  another  piece,  to 

A  <Ai|ps  Is  a  pieoe  used  to  fasten  a  buckle  or  loop  to  a  strap  or  other 
piowariaatker. 

A  ^iMh  Is  a  strap  wkick  enters  a  buckle. 

A  Mi/t  la  a  piece  of  leather  place<l  under  a  buckle,  eto.,  to  prereat  it 
frmm  ckalag. 

4*oaroaiTtoa. — A  complete  set  of  artillery  kamees  Is  eomposed  as  foU 
Wws:— 

ii^sd-ff^r.     Phrfr'§  •mdM«»,  the  same  for  all  the  near  hors#t.      V^lut^ 
and  ra/sM,  rommoa  fur  sU  the  otT  horses.     l>rmu§kt  Aani#«#.  <litr<^* 
accordiag  as  it  is  iateadcd  for  the  wheel  or  lead  horses,     ih^i  uktp  ia 
to  eaeh  drtrer,  mmd  mm  Iff-ptwd  to  each  driiar  at  wVtaWvtaaa. 
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The  h«ftd-g*>r  u  mide  of  etrong,  blaeJi  bridU-lfalhrr.  ool  Ian  ll 
inch  (hick.     The  buckles  ot  the  brtJla  ttrt  btan-plaird  or  cail  triMi 


l  llokai.— Il  ll  camposnl  of  the  ktmiOmU.  kU,  ■ 


I 

I 
I 
I 


Heapbtall. — OntcrnKn-pirfr.  Ilip  cmls  split  form  2  billitt  fartk*  b< 
or  tho  cbeek-atr»ps  and  I!  MltU  lor  the  bocklci  of  Ilie  Ibroat-lMh. 

I  Amv-huur.-  tho  enil*,  iloubleil  anil  tfireil.  Tum  Innpi  for  lh«  o 
piece  lo  pua  ihroagh;  2  anirmnft.  (brua,)  cinilN  1,6  inch  la  A 
ritiMU  in  lb*  ocBtre,  on  n  eirele  nf  Icklhor  2.'li>  iBehc*  In  ilinn«l«r, 
cnpd  on  Ihe  loop  of  (hn  hrow-b>n<l  bj  pakBUig  lh«  end  of  tha  brov- 
befor*  hvlng  Mwed,  Ibrough  an  iran  wira  loop  noldervd  li 
the  Iron  loop  paMin^  btitweflo  Ihe  i*d  hllteiK  of  lh«  orowa-plM*. 

1  throat  laih.  nilh   1   bueite  N'o.  10  It  and   1    •laniUng-Io^  at  ■■ 
S  ihnk-'lrafi:  each  has  I  butlU  So.  8  B  and  I  btUit  ncwad  lo  Ih 
enil,  8»ah-<ii<I«  to  flosh-Bide.  iriib  2  ibnuAn^-foopi,  In  alUudi  11  In  tint  ) 
at  Ihe  upper  en<I  I  bwkU  Nu.  8  B,  wilta  one  eiaodlng  and  oaa  •Kdinc  h 
l«  faileu  it  Id  Ibc  crowu-piece. 

Bit,  (iion  forged  and  hrau-plated.) — •!  tkHk-iiitm,  enr**4  In 
^  and  pierced  at  lop  with  an  tfi,  lo  reoeWe  the  oheek-hiUel  an 
tor  Ihe  eurb-ehain;  ai  ■■>  1nv0  end  an  f  far  Ihe  r«lna,  and  « 
tnaaUi -piece  a  ihuf,  Ihrougb  whieh  U  InMritd  a  rvur  Nn.  2  fiir  the  iwitl 

I  nouM-jiWM  .*  ila  enda  pam  ihrough  ihe  cherk -piece*,  and  are  rlTeled  u 
rounded ;    I  crtn-iar,   rifeted   lo   Ifae  cheek-piceeii :    1  rwri-rian 
Utined, )  of  in  link*,  diminiihing  lu  elie  froni  Ibe  mlddlo  loward*  the  and : 

II  ie  aitaoked  to  Ike  right  ebeek-piere  I17  an  S-coldiihiii,  and  !•  the  Ml 
efaeek- piece  b;  a 

BilR  are  made  of  Ihrae  aiie*,  in  tba  width  between  the  riieeh-ptet 
tI*.,  H  inchei,  6  loobea,  and  !>(  iDsbe*:  about  Ibrte-Einb*  i 
Kedium  »U«, 

R»ai.— 2  rtinn  each  rain  bae  a  btieklt  No.  8  II  and  a  UU 
•M  ead,  fleah-aide  lo  fleah-nldo,  willi  '£  mmdinf-loapt,  fur  aiii 
■he  bill  tha  retni  are  oniled  bjr  a  bufilt  No.  t)  B.  wiih  1  *M 
tUdaif  Itof  on  the  ahori  rein,  to  rvceive  ihe  billet  of  ibo  other: 
reia  i»  •hortu'  b^  12  Inehce  than  llie  nlT  one. 

Baipi-a  rna  rna  or*  Moaaa. — Tha  aanie  aa  the  hrUle  fur  the  a««r  borw, 
with  Ihe  addition  of  1  teuplmg-irroy.  which  has  1  Mlrt  and  I  A*«ttr  Ne.  RB 
aawed  on  each  end.  wlih  I  tiaTtdinf-laop  at  one  end  and  :!  iiaitd 
Ih*  Mhar;  II  U  allacfaed  to  Ihe  olT  ring  of  Iba  bli,  and  paa 
Mwriog. 

SALTtM. — I  cr«m-pirf,  haling  »  >A\\«  a^  W«Ak  (tA  *«  1,1m  b 


In  tba  and: 
Uihc  Ml 

k-pteM«,S 

■"■  'B 

:  the  BM* 

.  — 'ttrNe.RB 
».ibr«vblM 

r  ttH  bMklat^H 
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ihm  cM«k-fUmpc;  2  ektet-tir^^,  — ch  bai  1  ^mekU  No.  6;  1  itandinff  and 
1  ti»img  l00p  aft  oae  ead«  the  other  end  ii  sewed  to  1  iron  hop  No.  8;  1 
tlM  ends  doubled  and  eewed,  form  loope  for  the  erown-piece 
throat-Wall  to  paaa  through ;  1  aoje-AoiMf,  the  ende  eewed  to  the  tame 
loupo  ae  the  cbeek-etra|M ;  2  ekm-ttrvpt :  each  it  made  of  one  piece  doubled 
aad  eovod  togethar  with  two  taaau  the  whole  length :  it  holdt  in  the  fold 
at  o«e  esd  the  tquare  iron  loop  of  the  cheek-ttrap,  and  at  the  other,  the 
ruar.  1  i|aart  troa  loop  No.  8 ;  1  tknmt'Hrmp,  made  of  one  piece  doubled 
a»d  eewed  togalhar  with  two  taamt  the  whole  length,  forming  at  the  upper 
e»4  a  loop  to  rteatTo  the  throat-laah,  and  holdt  in  the  fold  at  the  other  end 
tho  o^aare  iroa  loop  of  the  chla-etrape;  1  tkroat^Mak;  1  huekU  No.  8;  1 
if  dbw/  a»d  1  dtdimf  l^op  at  the  end«  on  the  near  tide :  ii  pettet  through 
iW  Wapa  is  the  brow-band  and  throat-ttrap. 

1  kmktt^  ttwmp,  ^  feet  loag ;  1  kwtkU  No.  6 ;  1  $i9ndmf^oep ;  1  MUU 
arwad  to  the  bocklo-end  hj  the  tame  team  which  holdt  the  buckle. 


DnrerM  SadtHe. 

U  ia  etmptttd  of  1  »^ddU'trt€  :  1  tmt ;  d^trmi  pmrts  ^  UtUker,  etc.,  of 
tkt  k^  •/ tkt  mdii4 :  2  BrndJit-Mkirlt;  'Ittirrupa;  \  firtk. 

5ADDLB-Tnaa. — Wood,  (beech  or  ath.) — The  taddle-tree  coatittt  of  1 
/ 1  ■■  'I,  made  of  two  pieces,  notched  or  halved  together  at  the  top  of  the 
holl«w  of  the  pommel,  and  glued ;  1  emmtU,  formed  of  two  piecee  in  the 
■ame  maaaer ;  2  tidt  kmra,  with  notchee  to  receive  the  pommel  and  caatla, 
to  which  they  are  nailed  with  H  imi/«,  each,  4-peanj. 

Befoffo  the  iroaa  are  put  on  the  tree,  it  it  entirely  covered  with  raw  hide, 
applied  green,  tewed  on  with  thongt  of  the  tamo,  and  through  the  tide 
their  Junction  with  the  pommel  and  cantle,  in  ft^nt  and  rear  of 


Gffwoeee  are  amde  in  the  under  «i«le  of  the  tide  bare  to  recoiTo  tha 
thongs  that  they  may  aot  prq|ect  and  chafe  the  horte't  back. 

laoa.— 2  tnmtp-k^rt,  the  froat  end  riveted  to  the  pommel  and  the  rear 
end  to  the  tide  bar ;  2  wa  Btrnpim  No.  1,  driTen  through,  one  lyom  the 
freat  of  the  pommel,  and  the  other  from  the  rear  of  the  cantle,  and 
fleachod. 

|ie%r.'— 1  ftrtk'Wthhtnf,  the  middle  of  its  length  aailed  double  oa  the 
f'>aimel  f>v«r  th«  hollow:  thr  two  ends  separated  and  stretched  stmngly 
sad  aaiied  oa  the  fnrfit  of  ibc  caatl#.  1  raaret,  (stroag  hemp.)  to  cover 
the  webbing,  •treirhe*!  arro«ii  the  girlh-webbtng.  the  ends  nailed  on  the 
wde  bare  and  on  the  edge  of  the  pommel  aad  cantle;  1  roriMi  drUitmf, 
4rawa  ever  the  canvas  aad  nailed  in  the  same  way ;  e^iiom  kmitmf,  stuffed 
between  the  liaea  and  the  cotton  drilliog:  1  Umtker  Hmmg,  pasted  under- 
ih  the  webbtag  tad  canvas 


I 


I 
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Paxn  lir  Ijuthkii,  nc.  or  thi  Buuy  orrai  SAVDts— Tb 
pouroal  anil  rear  of  obdiIs  sro  carcr«l  with  Ickthor  rIumI  m 
Mill  n&ne<t  eluae  la  the  aiile  b»x».  Tha  enJa  «l  tiia  ihl*  ten  a 
with  faBrno>a-lea(her,  which  la  faslcDcil  h;  nails  clua«  M  (h*  pi 
Baulle  and  bj  2  Snlabiof-tiblli  on  each  md  of  aide  bw,  dri(« 
rroio  ibe  ii|iper  aiJc;  1  <m(  of  griai-ikin  uiorMce,  lIBcd  vllk  afaaa 
■taff«d  with  aotloD,  qaillrd,  aoil  bouti<l  ronnd  Iha  *ift»  vilk  Ugh* 
Biaraeco,  fwiencil  to  tha  ude  ban  b;  throe  flulihing  naila  na  aaek  aUa : 
I  pommtt-fover,  (bridl«-lval]iar.)  aewad  la  the  frnal  »r  tb*  aoat,  l«ek*d  la 
the  lawar  part  of  llie  pomnal,  glaed  on  ihe  u|ipi?r  pait,  aad  mwwI  U  Ika 
leaibcr  en  ()>•  front  of  ))omiD*I  bj  ■  aeam  klong  ih<  top  <d(«  of  p*mmmii 
1  tanlU-t^vrr,  lewed  lo  Ibe  reti  rod  of  (he  acat.  lb*  lower  pMI  l»«fc*<  u 
Uiv  aide  hart,  ihc  upper  part  glued  In  the  «anll*  and  Mwad  la  Uia  laalfcw 
«B  the  rear  pari  of  Ihe  oanila  by  a  aeun  aroand  Ihe  edge  ot  lk»  etad*) 
1  pommtl-MouUinf,  (brasa.j  oavering  the  aeau,  fhaleaad  \ty  t  Irrm  »t4  ■ 
ftnu*  nailt:  1  eiiHl/c-oniaiiiriir,  (braaii,)  shape  of  a  ahiatd,  ftatawJ  ttf  t 
(rest  noilf  ;  I  pommil^mitmau,  (bran*,)  ihape  of  ft  abiald,  fhet— H  bj  S 
bratt  naili ;  1  Iwyn  No.  T  B,  fbr  cloak-itraps.  driTen  ihrongb  Ifca  (Ma  ban 
Ib  rtar  of  lh«  cantte,  and  rlrciad ;  2  UtitU  for  irac*-1aap  ftm  ibrMifb 
the  iliirts  and  are  nailed  to  the  npper  aide  of  Ibe  aide  ban;  I  a 
blU'l.  aewed  to  the  loop  on  the  front  of  ibe  pommel. 

Snara. — 2  tlnrti,  |^ thick  barnei ■•leather, )  faaianed  to  Ibe  aa4 
th*  side  bars  with  fWt;  the  iippvr  end  la  turned  otbt  the  aide  ban  ■ 
■•wed  at  front  and  rear  tu  lb*  oorering  of  ends  of  ilda  ban. 

STianiirs.  —  2  ilimpi,  (csat  braas:)  2  ttirraf^trap*  pw*  < 
atlmip-bars:  1  burkU  No.  4,  with  3  ilaadiifloapi.  laweil  lo  ibe  ' 
of  the  atrap.  whioh  (■  doubled  and  siliehcd  on  a  length  of  8  Inrln 
it  pawea  through  Ihe  eye  of  ihe  ■tlrrup. 

Qiarns.— 1  jirtK,  (light  bridlo-leathar.)  made  in  1*0  parta  «f  iinanMl 
lengtha :  eaofa  part  ia  made  of  doable  thiohneas  bj  foldlsg  ibo  hwlbnr  ia 
the  dirMiioD  of  it<  langih,  bringing  Ihe  two  adgea  logMhvr  In  Um  wliWIe 
and  flutening  (hem  with  a  atam  Ihe  whole  laogtb.  The  towg  part  kaa  a 
kttrkU  ^o.  4,  and  rA<i^,  wlih  3  ilmdinf-to«^ ;  It  pftMM  ibtmgh  lb* 
■kin  from  underneath,  and  ia  naiird  to  ihe  upper  etdo  of  the  aide  fa«ra  •■ 
the  off  dde.  The  afaori  part  baa  a  billet  sewed  lo  it ; 
■ama  manner  as  tho  long  pari,  on  the  near  aide. 


•I4*^H 

-I 

ibia^^l 


The  Taliae-Mddle,  placed  on  the  off-horee,  it  used  lo  ean;  tbafclmV 
ffttiae.  bui  in  case  of  emergeney  can  bo  naed  to  ride  upon.     It  U  omd- 

•aJUIi-ik.rUi   I  yirli.  ^h 
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8A»oLB-TBtm. — Wood. — Th«  tame  u  UiAt  of  tho  driTer*t  laddle,  oxeopi 
im  tlM  discttiiouk 

Isos. — 1  kmk  for  tho  rciiM,  (brtt«t*pUUd,)  with  loop  for  billet  of  tho 
#ollar-ocnip  AtUchod,  is  driTen  ibroogk  the  pommel  fh>m  the  front,  and 
cloachod;  1  trM  ttmfU  No.  1,  for  the  enipper-iitrep,  driTen  in  the  eantle 
trmm  %km  rear,  end  clenched. 

4  iemm  Icy  No.  7  B,  for  Teliae- ttrmpf,  driTen  one  in  each  end  of  the 

bara,  aad  riToted. 
SsAf .— 1  Imtkgr  joof,  stretched  and  nailed  to  the  pommel,  cantle,  and 
kan;  1  eeCtoa  inUmg,  drawn  orer  the  leather  eeat  and  nailed  in  the 
vmj;  mUmm  hmttim^,  stuffed  between  the  cotton  drilling  and  leather 


faBTt  IB  Lbatvib,  btc.,  or  thi  Body  or  rva  Saddle. — The  same  as 
isr  the  drrrer*s  saddle,  with  the  addition  of  2  M/iie-«fr«p«,  each  has  1 
if  tit  Xe.  8,  1  Hmmdmf  and  1  tlidinf  loop ;  1  entpper^trmp,  made  of  two 
ibifhMasee.  stitched,  embracinf  in  the  fold  at  one  end  the  iron  loop  on  the 
CMrtla,  aad  at  the  other  end  an  tr<m  loop  No.  6,  with  roller  for  the  back 
ip  ef  the  empper.     The  same  crupper  answers  for  either  saddle. 

teiBra. — The  same,  except  in  dimensions,  as  those  for  the  driTor's 


OinTWS. — 1  ftrfA,  (leather.)  has  1  IfuckU  No.  6,  and  3  »(anJm^'loop§f 
flitsasd  to  a  iepfr  ;  the  girth  is  sewed  to  the  near  skirt  of  the  saddle ;  1 
ktilrt  eewe4  to  the  off-skirt. 

la/iV. 

The  raiiee  is  ejlindrical,  IH  inches  long,  with  a  flat  liottom. 

TaLiea,  (thick  bridle-leatber.) — I  body ;  1  bodyhmng^  (cotton  ticking.) 
pasted  to  the  b«jdj ;  2  md!*,  ma'le  of  2  thicknesses  of  leather,  sewed  to- 
gether with  one  seam  near  tbe  outer  eilge;  *1  etui-limtrnptt  (cotton  ticking,) 
pasted  to  the  eaJs;  1  immfrjUp,  with  0  slits  for  wire  staples  tewed  to  the 
bo^,  aoTeriog  the  mouth  of  Tslisc;  1  strap,  1  ekopt  €md  hmckU  No.  9, 
aawed  to  the  oppoiiite  ends  of  bodjr ;  the  strap  |»asses  through  the  iron 
siapUe  aad  holds  down  the  inner  flap;  (>  iruw-nrt  $tmpUM  No.  «1  paM 
thr^Migh  the  bodj.  ere  Wnt  end  brl<l  in  pUce  l»j  a  strip  of  leslber  sewed 
oTer  their  ends;  .1  rkaf*tM  sri'l  hmekha  N<».  0,  end  *>  ttondiHjfliU'ft,  scwe«l 
%o  the  bodj  for  the  hiUrts  on  the  r<ivrr  ;  2  kandtta,  (leather,  rounde<l. )  sewn! 
late  the  ends  between  thr  two  thicknesses:  •  U***p9,  1  inch  wide,  sewe«l  to 
%hm  bottom  of  the  IhhIt,  f«*r  the  valimrstrapi  to  pa«s  through;  1  f"%*r ;  1 
c«e«rli«iM^.  Urger  thsn  the  cover,  sewed  to  it  around  its  outer  edge,  form- 
aeg  a  pocket:  it  hs«  sn  opening  in  the  mid'ile,  which  is  closet!  with  string**; 
I  h&mdtmf,  thia  leather,  sewed  around  the  e«lge  of  cover;  3  hiU4fp  sewed  to 
the  coTer  to  fsttrn  it  down. 

1 : 
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Drawiht-llarartt. 

Thi  Cuu^k. — Collur*  uc  made  of  i«q  siiCB, 
the  meuur*  lakcu  ou  Lbe  inside  at  ihe  brtaat. 

1  nn,  (bridle- leather,)  Bewvd  lo  ih»  bell;,  atulTod  iritli  tnitul  bub*. 
1  MJy,  (uppCT-lcBiber.)  mule  in  two  pivoes,  wliich  lap  aad  •*•  mm^ 
UigMher  ftl  botlom,  iIuBod  wlib  itraw  out  into  pi«oc<  ticl  taon  UiaJi  1  'f 
kO  ioch  liiDg ;  2  tkaptt  and  buciUn  No.  8,  2  iiUrd,  MWod  lo  Ui*  ep«a  cttdi 
of  lbe  collkr  tail  uacd  DtU/  la  ytrj  l1i«  siie  of  Ibc  oullkr;  1  foJ,  (Utek 
■hocp-Eikia,)  ilulfed  wilb  deer's  tuiir,  lo  prolect  tlia  borH'a  nack  (ron  Iwisg 
obafed  by  Uie  colUi-airapa  i  S  Innfi*,  tnwad  tu  iba  pa4 ;  tuo  pMa  otu  iba 
enda  of  the  aollar,  and  the  collar-Birap  paiaoi  tlirongh  the  otliar. 

Tui  IIamki,  iron,  (painled  bUok.) — TVo  iranelut,  curred;  2  JouUt-joml 
loojH  far  Iraee-iugs,  attacbed  ui  tbe  branobea  bj  n 
Ibruusli  a  auid  fsrgeil  un  ihe  braneb :  tbey  turn  fraelj  on  lh«  bolt,  aad  •) 
•dmil  free  motian  in  the  oppoaile  direotton ;  3  Imi;  tot  bahUag  wp  i| 
breaal-itnp,  welded  inio  lbe  ayes  uf  tbe  juiul-loop  bollei 
for  IruesiDg-elrapa,  welded  into  ibe  rvclangular  eyes  at  iba  uppar  «i 
tbe  brancbea ;  1  cdu/i,  made  fast  to  the  off  branofa.  connecta  Ihe  brsaoh 
their  lower  eodj ;  1  f  Aoih  uni  t^si/lc,  (3  lioka  No.  4, )  waldtnl  Inia  tha  «g 
lbe  elaap,  aootieeulUepole'7okelu  tbahameai  'Honp-iinft.l.'ata. 
tor,  ««wed  in  lb*  traoe-luga,  for  tba  trauo-ohaina  to  paw  tbrougb. 

LiATaxa. — TVo  ta/rt,  sewad  round  ibe  branebei  andar  tba  joint- loapa,  ta 
prolacl  lbe  eullar  froia  bvjng  chafvil  bjr  ihe  lraea-(u|t«;  'J  IrdM-r^*,  Dfll 
inch  thiok,  loade  of  four  UiidkneiHa  of  leather  atitched  tocetbcr  witk 
three  aeami,  embracing  in  the  fold  Iho  joint-loop  at  one  end  and  tk«  leap 
ring  at  the  uiher. 

TW  truninjr-trra/M,  each  with  1  hnekU  No.  6,    I  ttanHinf  and  I  MAmf 
hop.   The;  paaa  ihrongh  the  ringi  In  the  raelanfular  tju  at  Iba  bi 
to  iruna  up  tba  barn  ana. 

1  hanut-tlrap,  «ilh  t  tvrklt  Ko.  6  and  2  liotMhng-loojM.  e 
btanabea  al  the  trip ;    1  ealtar-ttrap.  hating  I  liwkU  N'o,  G 
Uttf,  paiwa  round  (he  bamoe-itrap  and  i>  bucklnl  to  ib«  billet  on  It 
potunal  of  the  aaddlc,  to  kaep  Ibe  ooUar  In  plaea. 


Tracea  are  eoiopiuad  of  a  lealber  traoe  wiib  a  chain  and  lefgl*  allM 
t«  Mub  «ud.     The)'  differ  onl;  in  tbe  length  of  tba  lealher  li 

Ualkrr  traer.  U.HX  Inch  iblek.  made  nf  Ibree  lhi«kD»n> 
aaoeJ  IngelbM'  tbeir  whole  leQ^ih,  wilh  ivn  leanie:  2  ma  U 
Ibe  endt  of  the  leather  Iraeu  wilb  S  nnli,  eanb  ILSri  {neb  dUai 
frare-fAaM  mad*  of  Imn  .3  inch  dianelar,  fi  IMi  and  1  laffU,  i 
to  tb«  Jeatber  Inea  bj  ihn  Iron  V>ap, 
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tttmr  trtt^kmm, — ThirUem  links,  fo^  rim^t,  (oTal,)  and  ons  toggle,  of  th« 
-«iie<l  iron  Atid  ait*chcd  in  the  same  miuiner  as  the  fVoni  trace-chain. 

BtLiT-BAVf>.>-  TVo  traet-loopt,  made  bjr  doubling  the  leather  and  sewing 
tb«  branrhca  together  near  one  end  ;  1  bufkU  No.  6  and  1  standing-loop  em- 
Vra<r»d  i^i  the  stitched  end  cf  the  trace>1oop ;  1  iron  loop  No.  5,  embraced 
a»«l  pUjing  loos«  on  tha  bottom  of  the  trace-loop ;  1  bfUy-ttrap  with  1 
hmekU  5o.  6  and  1  stmmJing-loop,  tewed  to  the  iron  loop  of  trace-loop  on  the 
•€  skW ;  1  heitj^trap  hiUet  sewed  to  the  iron  loop  of  trace-loop  on  the  near 
Mm  a»d  boekUng  to  the  belljr-strap ;  1  loin-strap,  each  end  passes  into  tha 
bvckia  af  tk«  trace-loop  to  hold  up  the  traces.  The  loin-strap  for  the  wheel- 
h«r»a  baa  1  Uftr  sewed  under  its  middle*  forming  a  loop  through  which 
pssees  the  back -strap  of  the  crupper :  it  is  shorter  than  the  loin-strap  for 
tb«  taa4-borse ;  2  trace-loops  with  1  buckle  No.  6  and  1  itanding-loop,  formed 


l^arrrtm. — 1  dock,  formed  of  a  single  piece  3.5  inches  wide  and  14  inchea 
Uttg.  d«ttbM  lengthwise  and  made  round,  not  stuffed :  it  has  1  buckle  No.  9 
mrnd  I  stmrndsmg-loop  sewed  to  each  end ;  1  body,  the  rear  end  is  split  into  2 
hdisit  for  tba  boekles  of  the  dock,  the  other  and  is  sewed  to  the  end  of  tha 
b^ek-alrap :  1  Ufsr  10  mekes  long,  1  buckle  No.  6,  and  4  stamdmg-loops  aewad 
am  Iba  frawt  end  of  the  bodjr,  leaving  an  opening  in  raar  of  tha  baok-strap 
for  tha  hip-strap  to  pass  through ;  1  short  layer,  inserted  nndar  tha  long 
lajer  aad  in  raar  of  the  opening  for  the  hip-strap;  1  back-strap,  sewed  In 
be<we«n  the  body  and  the  long  layer,  passes  through  the  loop  of  loin-atrap 
•f  whaal-hameas,  through  the  iron  loop  on  the  saddle,  and  ratams  to  tha 
b«rk W  em  the  bodjr  of  the  crupper ;  1  sltding-loop  holds  tha  two  parts  of  tha 
back*sCrap  together  near  the  saddle. 

Brrerhinf^. 

1  ktatek-strap,  (thick  hame«s-leather ;)  1  layer,  thick  leather,  sewed  to  tha 
breech-strap  its  whole  length  with  2  seams;  1  buckle  No.  Sand  S  standing^ 
Iff  at  each  end  sewed  in  the  fold  of  the  breech -strap  and  lajer ;  2  iroa 
Umps  No.  5  and  ekapes  sewed  to  upper  si<le  of  breech -strap ;  4  fugs  for  hip* 
straps,  made  of  two  thicknesses  of  Iraiher.  sewed  together  with  2  seams: 
e«4rh  has  1  bueiU  No.  ti  sad  S  atandtmgloapu,  and  embraces  in  the  fold  at  tha 
•ihcr  end  the  burkle  or  I<K>ps  of  the  brr<»rh-strap ;  4  tafrs  sewed  on  tha 
tastde  of  the  tug*;  1  kip-ttrap.  split  at  each  end  into  two  billets,  which 
b«chle  into  the  tugs  of  the  hre4*ch-strap  ;  I  brtatt-sirup,  0.A8  inch  thick  in 
the  middle.  .A  inch  at  the  end*,  made  of  three  thicknr«ses.  sewed  togethar 
wt:h  3  M^mt :  it  psane*  through  the  iron  link*  on  the  haroes  and  the  trace- 
Vmr,fm  stisrhrri  to  the  saddle,  snd  buckles  lo  the  breerhstrap;  1  pfle-etrap, 
<»  **  lai-h  thick,  niftilc  of  tliree  thirkneAses  of  leslher  sewnl  together  with 
»v«  seaats;    1   harklf  No.  .1.  sod   3  §tamd*mg-lo0pi,  sewed  itt  the  folds  at 


150  ORDNANCE   lUHDAL. 

Pok-Pad. 

It  is  plftced  on  tbe  end  of  the  pulo  to  prerenl  tbe  l«ftd-bwMt  Irom  baing 
injured  by  (be  pole. 

Ikon. — 1  ring,  2.3  iocbci  di&mricr,  I  inch  vide,  0.2  inch  tUek,  with  S 
holes  Tor  bolt ;  1  6o'l  irith  imali  hole  for  liej. 

Lkatkeb. — I  cgtindn'tat  boiy,  I  tiid,  circular,  with  hole  for  pole  MW«d 
lo  Ihe  bodjr ;  1  ind,  preaaed  caDT«i,  M«ed  to  tbe  other  end  of  bodj  mftcr 
il  is  Bluffed;  t  tntitr  rt/trndtr,  the  open  end  Bewed  in  tbe  hole  of  lbs  circular 
end  ;  1  iiintr  tj/Iindrr  end,  1  reiti/orce-ei/lmdtr  and  end  lewed  togelfaer  and 
atipped  over  the  closed  end  of  inoer  cjlinder;  2  itay-iUapt,  ecwcd  lo  tbe 
biidj'.  near  the  bolt-bole,  and  nailed  over  (be  end  at  inner  cjlinder;  hair 
aruffed  in  between  the  inner  cjliader  and  bod;.  The  body  ii  preeaed  ia 
agniiml  the  iron  ring  where  the  bolt  pauses  through  it. 

Till'  pole-pad  should  be  taken  off  from  Ihe  pole  and  placed  under  coTer. 
when  ihe  carriage  is  Dot  in  use. 

^yhip. 

1  einrk,  (raw  hide.)  about  30  inebes  long.  The  raw  bide  is  Brd  covered 
with  India-mbberclolh :  1  /<aMrr  r'>rfr,  sewed  orer tbe  India-rubber  eoi>er- 
iO|;,  with  a  loop  in  Ibe  end  well  secured ;  1  tatk,  (ibread,)  tied  to  Iba  t«*tfa«r 

o  the  buH  pf  w 
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TV«  flMttaUia  bowitt«r  and  itt  carriage  are  either  carried  on  |>ack* 
»«Ua,  or  the  gna  is  noanted  on  the  carriage  and  drawn  bj  mules  harnessed 
t#tt. 

The  aaiBiaaiUon,  forge,  and  tool  chests  are  carried  on  pack-mules ;  or, 
vW«  Che  roads  are  good,  may  be  carried  in  common  carta. 

The  a^aipmemt  is  the  same  whether  the  gun  and  carriage  are  packed  or 
asovpi  that  the  lashing-girth  and  lashing-rope  are  not  required  for 


Coarosmos. — The  harness  complete  is  composed  of  the  kead-^ear,  the 
pmrk  ■edtfr«,-^which  is  common  for  packing  the  gun-carriage  or  chesta, — 
•W  a'lfifsr,  the  krmtkmg,  the  brmst-ttrtp,  and  the  Uskmg  firiJk  and  rc^ 


The  Wad-gear  is  made  of  black  bridle-leather.  The  buckles  and  loops 
art  irea,  Japaaaed,  (black. ) 

BntMJL — I  ttmmm'putt:  one  end  is  split  into  2  MUIm,  and  the  other  into 
1  kUUt  and  1  hmekli-atrmp,  for  the  cheek-piecce  and  throat-lash ;  1  k%iekU 
Ka.  IOl  and  1  &tm»dtmf'loop,  sewed  to  the  throat-lssh;  1  burkit  No.  10, 
aftd  1  sTaadfay  liiii^,  sewed  to  the  top  of  the  crown-piece  for  the  billets 
•f  tkm  winker-ecrapa. 

1  krmm  hmmi:  the  ends,  doubled  and  sewed,  form  loops  for  the  crown-piece 
la  paas  through. 

S  ekaitknr^9 :  each  has  2  kucklet  No.  8,  and  6  rt4mdm^l0cp« ;  ona  end 
Wsefclas  ta  the  billet  of  the  crown-piece,  and  the  other  to  the  bit. 

S  wmktri,  made  of  two  thicknesses  of  leather,  sewed  together  bj  a  saam 
aseaad  the  edge ;  2  wimker-BtrapB^  sewed  to  the  lop  of  the  winkers,  and 
fiisiteisd  to  the  buckle  on  top  of  the  crown-piece. 

1  tmJmf-rtim :  made  of  a  single  strap ;  one  end  Is  sewed  to  the  ring  on 
%hm  right  end  of  the  bit,  the  other  end  passes  through  the  kfl  ring,  and 
Ws  1  wMdwi  tffU,  sewed  in  a  loop  at  its  estramilj,  aad  1  IsslAcr  wtkgr 
mm  tkm  iasMa  of  the  toggle. 

T«B  Rrr.— It  consists  of  1  ^ar  aad  2  rtiy*,  2.26  inches,  made  of  wrought 
Iraa.  and  tinaed. 

SAirmm.— The  halter  b  the  same  as  that  need  for  ield  artillery,  (paga 
1U.) 

Pack'SadiiU, 

It  is  composed  of  the  trtt,  ikt  p^rtt  •/  Umiker,  Jr.,  •/  iks  k^^fy,  tkfpmd 
m»d  fwttk: 

f(4DDLS-raBB.  — Wood,  (ash,  oiled.)— 2  «rr«,  each  made  of  three  pitees, 
halved  iato  each  other,  glued  and  fasteaad  togeihar  wUk  t  msnemx  )^^,  \V\ 
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inch,  in  the  front  are,  knd  8  (mvt  No.  U,  I  Inob,  In  tharcar  ua:  kelralar 
nolcL  is  cut  in  (he  top  or  llie  arc*,  for  tbc  gna ;  2  Iraiuowu,  IkaleBad  lo  (ba 
arcB  hy  bollH,  which  patwi  lliToiifrh  lh«ir  cnlira  length  :  each  tranaom  ha«  a 
circular  DOIch cut  in  it  forihe  imnnionituf  llic  gun;  I  erotM-bar,  let  iatatlM 
Irangouis,  and  fuBtcncd  to  them  by  2  terevi  No.  1(1,  2}  inch,  in  each  end: 
a  circular  notch  ii  cot  on  lop  of  the  crom-bar,  for  the  gun ;  2  inmer  tidt 
ban,  let  in  flush  with  the  iniida  of  Ihe  arcs,  aad  fkilaned  bj  t  tert^t  Ka. 
14,  1}  inch,  in  each  end  ;  2  Dufrr  >i^  Aon,  mortieed  into  Iha  area;  2  ramrf 
ban:  a  round  tenon  on  each  end  panes  Ihrough  the  lover  end  of  the  am. 
and  is  restvned  by  1  ttreui  No.  ]li,  ^1  inch,  which  also  strengtbcHa  the 
bearinic- notch  for  the  ammunition -chest  h. 

luuN, — 1  front  are-platt,  «ilh  hookii  on  llie  endn.  fastened  to  the  tn>n\  of 
the  front  arc  bj  the  aHscmhling-bolts  and  by  2  n'wii  No.  2  B:  1  tUflr, 
riveted  la  the  middle  of  the  from  itrc-plaie;  J  rtar  an-platt,  wiih  hooli) 
on  Iho  ends,  fastened  to  the  rear  of  the  rtar  arc  by  Ihe  assembling-balls 
and  1>y  2  rirfli  No.  2  D;  1  tiaplf,  riveted  to  Ihe  middle  of  the  rear  are- 
plate;  2  atteBiblinjloltii  No.  1,  octagonal  heads  and  nuts,  connect  the 
front  and  rear  arcs;  4  ttaplet  for  latliing-itrapf,  fastened  10  the  arcs  by  3 

I'asts  or  Leatiiek,  ktc,  or  the  Dudt. — 2  pieces  of  hemp  vebbiag.  2.fi 
inches  wide,  stretched  from  llie  front  tn  llie  rear  area  at  the  topof  (he  holluv. 


rRUPPKB. — LA8BlMO*BOPR.  IftS 

IwiBg:   1  iimimj,  (ttroag  eftOTM,)  etuffed  wUli  itrAW  and  h»lr,  and 
qoitotd.     Ic  it  f!Mt«ttcd  lo  the  are-Uning  and  flapB  with  10  leaker  thtmgt. 

Gt«ni«  (hemp  webbing*)  7|  inehee  wide. — 6  buckles  No.  8,  and  6  ttand" 
m^lmft^  embraced  in  ibe  ends  of  leather  loops,  sewed  to  the  girths. 

Cmpper. 

1  dK^  with  1  bwekii  No.  10,  and  1  timnHnf-loop,  sewed  to  each  end :  it  it 
mmdm  eC  a  saaf  le  piece  of  leather,  ronnded ;  1  lod^^  *pUt  *t  one  end  into  2 
kmUtis  tar  the  dock ;  1  hcek^trw^  sewed  to  the  body  at  one  end,  with  8 
seams,  leaving  aa  open  apace  for  the  passage  of  the  loin-atrap :  the  other 
ead  passe*  through  the  Maple  on  the  rear  arc-plate,  to  1  buckle  No.  6,  and 
)  sr<w^«j  fii/s,  sewed  in  between  the  bod/  and  back-strap;  1  »lidm$-loop 
mm  Ibe  back-eirap,  near  the  saddle. 

1  isaa  Uiup  pssses  between  the  bodj  of  the  cmpper  and  the  back-strap, 
••  the  bvckle  ef  the  tags  on  the  breech-strap. 

Breeching . 

1  beMck-tirmp :  2  iiJs^trap*,  sewed  at  one  end  to  the  breech -strap,  the 
etker  cad  psawee  through  iron  loops  on  the  pack-saddle,  or  through  the 
itaplsa  en  the  shalls  when  the  harness  is  used  for  draught,  into  1  buekU 
5*.  I,  aad  4  timmi-lo^^pt,  sewed  between  the  breech-strap  and  aide-strap; 
t  rm0t,  for  loin  straps:  each  lug  hss  1  lurkle  No.  G,  and  8  ttumJinff-loopg^ 
srwed  tp  oas  end — the  other  end  erobrsces  1  irom  loop  No.  A,  which  is 
fastened  to  the  brcech-strsp  by  1  ckapf ;  2  «0/V«,  sewed  to  the  under  sida 
aC  tbe  tags,  with  2  seams,  the  length  of  the  lug. 

Brrati'  Stntp. 

1  /tmiI  $trtp;  2  nde  if  rap;  one  end  ftewe<l  to  the  front  strap:  the  other 
em4  passes  through  the  imn  loop  on  the  flap  of  the  pack-saddle,  or  through 
the  aCaples  on  the  shsfi*.  when  the  barneaii  is  used  for  draught,  back  to  1 
bm-AU  No.  4,  aad  3  »iarniimy-lt»*>fi,  Mwe<l  between  the  front  strap  and  side 
iftrmp :  2  §k*tuUer-»tr^p»,  p«we<i  at  one  end  to  the  front  strap,  the  other 
em4  paissa  to  the  tugs  on  the  front  arc. 


1  ftrfk,  I'lhtrk  leather.)  the  end«  folded  and  sewed  with  3  aeama ;  2  iron 
^*ka,  Ibe  bar  emhrared  in  the  I<H»p  f<imied  at  the  end  of  the  girth. 

I  iMMktnf'trtp*,  «2t  inrh  fope.  I  iH  feet  long:  it  \%  upe^l  in  connection  with 
the  girth,  to  tenure  the  park  to  the  paddle:   weight,  l.tsl  lb. 

i^trkimj  the  M*fumttiim  liuwitzrr. 

The  howilrer  it  |>Ure<l  on  the  psek-»addle.  the  nuiile  to  the  front,  in 
tW  receaws  cut  in  the  bow*  aad  tranavms :  it  is  lasWtd  w\\!b  \Va \aA\%V^^'^^ 
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Tba  ibafU  are  placed  nptl<]«-down  od  iba  Mm*  pack-wddh,  tha  enaa-W 
on  th«  neck  of  the  cueable :  the  abarii  ara  laabad  nith  Ika  bow-aUapa. 

The  carriage  ii  placed  on  the  pack-iaJiIlc,  the  azle-trca  agalnat  tha  freat 
face  of  the  front  bcw ;  il  is  faBlened  bj  lh«  laabing-rope.  Tha  whaala  an 
placed  on  the  same  pack  with  the  carriage,  one  on  each  atda,  tba  Mali  ead 
of  Ihe  nave  against  the  pack  between  the  bowe,  ona  of  lh«  apokaa  nat- 
ing  on  the  arm  of  the  ailc-lrea;  thej  are  Uehed  *tlb  Iha  bow-atrapa. 

The  ammunition-eheeta  are  (atpended  with  ekaina,  on  hooka,  on  aaah 
side  of  the  pack,  and  lashed  «ilh  laahing-ropei. 


Tkrtt  men  load  tha  howitter  on  the  mule.  Introdnoa  the  raBmcr-baad 
Into  (he  bore;  place  the  loop  cf  the  baadspika  oT«r  Iha  caaeabla;  cany 
the  piece  to  the  saddle,  approaching  bj  tba  oronp ;  raiaa  it  and  plaoa  It  ia 
its  bed.  Three  man  load  tba  oarriage,  taking  hold  of  it  \>j  tba  ar«a  af 
the  aile-lree  and  bj  the  end  of  the  trail. 

Four  men  load  2  ammunition-cheala,  and  book  the  A  chains  at  tha  aaiM 

The  load  ought  to  be  fastened  secnralj,  lo  ai  lo  form,  ai  It  van,  a  part 
of  Ihe  animal,  and  should  b«  raised  aa  Utile  as  poaiibla  abora  Iha  mola'a 
back. 
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mauE  muifami  rom  thb  catalet  iieticb. 

A  coHipWte  ttt  of  borte  equipment!  for  caralry  troopf  consists  of  1  bridle, 
1  w^mUrmf  brtJlt,  1  halier,  I  aaddle^  1  pair  of  taddie-bagty  1  aaddU-blanket,  1 
g^r  ri/lt,  1  /«>r  of  apurtf  1  rurry-fomb,  1  hoTBc-bruth,  1  pieket-pin^  and  1 
Imrmi;  (1  linil  and  1  nost-ba^,  when  speciallj  required.) 

Head'  Gear. 

All  Ue  Ufttber  is  bUck  bridle-leather,  not  less  than  0.1  inch  thick,  and 
tW  b«cklaa  ara  mallaabla  iron  flat  bar-bueklaa,  blued. 

aaiDLi. 

It  ia  c««ip<»acd  of  1  luaJttaU,  1  6t/,  1  pair  of  reint. 

IfaApaTALL. — 1  erotm-pitee,  the  ends  split,  forming  1  ekttk^trap  and  1 
c4r*«l-l««A  W2<l  OB  one  side,  and  oa  the  other  1  eketk'Hrmp  and  1  tkroai' 
Usk,  with  1  bmekU  No.  11  A;  2  ckaptt,  and  2  bM€kU»  No.  10  A,  sewed  to  the 
«*dt  of  cheek -pieces  to  attach  the  bit ;  1  brott-band:  the  ends,  doubled  and 
•rwed,  form  2  loops  on  each  end,  through  which  the  cheek-straps,  throaU 
laak,  a»d  throat-lash  billet  pass. 

Bit.  'skrar  steel,  b1ue<l.)— 2  branckt*,  3'"^*P^t  pierced  at  top  with  aa 
ef€  for  the  cheek-tirap  billet,  and  with  a  small  hole  near  the  ejre  for  the 
curb  rhaia.  terminate*!  at  the  bottom  bj  2  buttonn^  into  which  are  welded 
Z  rtmf»  No.  5  for  the  rein*.  The  lower  curre  of  the  branch  is  tangent  to 
tkie  liae  through  the  atis  of  the  mouth-piece  and  the  centre  of  the  ejre.  1 
m^omtk'ptttt,  curred  in  the  middle:  its  ends  pass  through  the  branches,  and 
are  riTeled  to  them ;  1  rrogt-bar,  riveted  to  the  branches  near  the  lower 
e»ds  ;  2  boMt*,  (cast  bra«<i,)  bearing  the  number  and  letter  of  the  regiment 
aad  the  letter  uf  the  compaajr,  rireted  to  the  branches  with  4  rireit ;  1  ntrb» 
rksm  k^ok^  steel  wire  No.  10,  fastened  to  the  AMr  branch;  1  ctfr^cAotN, 
steel  wire  No.  11.  curbchsin  links  0.7  inch  wide,  with  1  I0094  ring  in  the 
■tddle,  fastened  to  the  of  branch  hj  an  S*^*^'^*  cold-shut;  1  eurb^str^p, 
(leather.;  fastened  to  the  curb-chain  hj  2  Btaudtug-loopa, 

1  rvr^mi^  for  bit  No.  I  replaces  the  curb-chain  and  cnrb«strap.  The/ 
are  of  2  site*  :  No.  1,  interior  diaroetrr  4  inche«  *.  No.  2,  3.75  inches,— the 
number  narked  on  the  out  aide  of  the  »wel1.  Three-fourths  of  the  bits  of 
ihi«  kind  to  hare  the  large  ring,  one-fourth  the  small  ring. 

There  are  f-mr  rarieties  of  hitu;   thej  are  all  alike  below  the  flK>uth* 

|-,e<e 

»o  1.  K«c  X  Ko  a.  »•.  c 

H«>:ghtof  arch 2.2«  2.  1.6  0.6 

t»p#ning  of  arch O.H  1.1 

t^»tance  of  eje  from  atis  of  mouthpiece...   1.6  2.26  2.26  2.25 

Utsmeter  of  month -piece  at  shoulder O.u  0  r»  ^.^»  ^,t^ 
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IHilukoe  from  ftil*  ormomli-pUcc 


of  enus-btr,  E  laebM. 
circrnM-tnr,  0.1)  Inafc. 
Lsngtti  of  Dioutli-pieoa  in  *U  bits,  4.5  incbce;  «qa>r«  Icnon  ' 
piocs,  .36  incti. 

Al  ecDlre  of  ikreh,  .823  Sncli  f«rlic«t  UiinkneM,  0.46  Ineb  I 
Thicknvgg  of  Imticli  at  raoiitli-piHie,  O.Z'iC  inih. 

Bkij».^ — Sm'iu,  Hweil  together  at  one  end, — ihe  oibcr  rnda  itwedwll 
ring*  of  the  biL 


The  walering-briilla  li  compoieil  uf  t  bit  tad  1  pair  e/  ramt. 

lilt,  (wrougbl  iron,  blued.) — 2  Bumlk'inut  liJo,  united  in  tlia  alM 
a  loup-hlngc:  (heir  ends  are  pierc«il  with  'i  hulei  lu  reeeiia  'i 
for  the  reina;  S  thtriiu  and  Ingj/tn,  3  link*,  eaoh  1  ineh  X  -^  biebi  li 
into  the  rein-tinga. 

Raix*. — 2  r«OM,  aeirFd  tugclher  al  one  enil, — (he  other  »eir*il  Ui  thm  H 
of  tbebiL 


S  tArtk-punt,  tawed,  on*  end  (o  3 1^ Har«  to«pt  No.  2  A.  and  (ka  i 
SeiUc^rfiv>  No.  I  A;  2  Uandmg-loept  (nTlht  to fg\n at  thtmttttiuf-hr 
•ewcd  la  the  eheelt-p level  bear  to  ihe  aqoare  luupR ;  1  cron 
Uia  (if  cbeok-ring ;  1  buckli  No.  7  A  and  thapt,  aeveil  la  IhenMrobeek-riaf  i 
1  natt-iaHit,  the  enda  ■ened  lo  ibe  aqiiare  loopi;  I  rAin-iirop,  Ihe  bwU 
aewed  to  Ibe  aquare  l<>apa,  and  pauing  Inoai  Ihroiifh  lb*  blU'bisit'alrmp 
ring ;  1  ikroat-ntrap.  folded  on  iinetf,  making  t«ii  ibiekniiana.  and  formlaf 
at  lop  a  loop  fur  the  ihroat-band  to  paaa  Ihrongh,  and  embracing  in  Ih* 
feld  al  the  other  end  1  toll,  nhieb  boldi  1  kittkmg-ttrap  raig;  I  lintat-immJ 

•  Inoee  Ihroiigh  the  loop  in  the  th real -kI  rap,  and  anod  la  Ih*  el 
Hnp  1  I  hildung-ttrop,  6]  feel  long ;  1  tiukU  No,  S  A,  and 
1  biOtl.  aewed  lo  lh«  buckle  end  bj  Ihe  aana  aeam  which  hulda  Ike  bat 

SaJdle. 

An  Ihe  leather  ia  bUok  brldJe  or  harneaa  leather,  and  the  baoUaa 
tnatleahle  Iron  blued. 

Tba  8AiiDLa  ta  eompAied  of  1  Iret,  2  laJdU-iiiru,  2  tlimip*,  2  ei 
ItalitTi,  I  ffirlh  and  girth-tlrap,  I  nrangU,  I  rrupptr. 

SAliPt,K-TUia.-~Woai>.  (beeeh.)— 1  pommtl,  made  of  2  ] 
gelher  al  top  anU  glu*<I :   1  eanili.  fanaod  of  3  piecci.  like  the  p 
mdi  tart,  [poplar,)  each  niada  of  Q  plecn*  glued  logetheri  the;  a 
lo  the  pomuel  and  nanila,  and  fa«ien«il  hj  Z  riirtu  Xe.  I,  C  h 
■aib.— the  horn  lei  In  on  Ihe  andor  aide;  1  (fr^F.aieri>M  in  iha  | 
S  iirap-mirrUf  In  Ihe  canlla. 

There  an  ihree  aitea  of  lr«ea,  rarfiag  (&  the  lengU  of  ih*  tNtt 


B0S8X  SQUIPMXNT8.  157 

1.  11  bnAm  WagUi  of  Mat*  16  per  cent., 

2.  11) •     60 

5«L  1»  Ut      •«         •*  ••     86       •• 


^     ^   . . ,  .^  ,  _  b«  marked  on  the  pom- 

%:X  114     ••  ••  ••      60       "  J-  ,  . 

'  '      mei-omameni. 


Y 


ImmtL — I  /<mW  tc,  .1  iaob  thick,  with  8  small  holes  on  top,  fastened  to 
tW  akde  bars  bj  4  rivtU  No.  I ;  1  pomtmel-pUte,  .1  inch  thick,  semi-circalar, 
faeunod  to  ibo  front  of  the  pommel  by  4  rtre/j  No.  1 ;  1  cuntU-are,  .  1  incn 
tk»ek«  vitb  3  small  holes  on  top,  fastened  to  the  side  bars  by  4  rivet*  No.  1 ; 
1  rmmiif  pUtt,  A  inch  thick,  fastened  to  the  rear  of  the  cantle  by  4  rivets 
yi^  I ;  1  §t»rrwp  io0p$,  hinged  in  2  iron  ttrapt,  which  are  fastened  to  the 
at4*  bars  by  6  rivtte  No.  1. 

Tbe  tret  is  pdUited  with  one  cost  of  white  lead.  It  is  covered  with  raw 
ki4#,  p«t  on  wet  and  sewed  with  thongs  of  the  same,  and  held  in  place  by 
siiteben  tbroogb  the  wood  along  the  Junction  of  the  pommel  and  cantlo 
wub  tW  aide  bar*.  The  seams  are  made  on  the  edges  of  the  side  bars, 
vbeve  tbey  will  not  chafe  the  horse  nor  rider. 

held  by  staples  driven  into  the  front  ends  of  tide  bars;  2/eo(* 
tm  eoat-etrapa,  fastened  to  the  front  of  the  pommel  by  4  braee  §crew§ 
5Ul  ^  I  lack ;  2  tntpptr  rit^ft,  (Japanned  black,)  fastened  by  staples  driven 
tWM  %km  fear  «ids  of  side  bars ;  2/oot-etmpU$,  fastened  to  the  rear  of  cantle 
by  4  iemm  «crem  No.  0,  |  inch ;  1  guard-plate ;  1  pomumet-omamtntt  shield- 
ahap»d,  (abaei  brass,)  fastened  to  the  pommel,  each  by  3  brau  ecrett^pims; 
€  pmmrd pimUM,  fastened  to  the  cantle  by  12  ecrew-pine;  2  foot-stapUe,  fast- 
••  Cba  back  strap  by  4  brass  scretts  No.  G,  |  inch ;  1  saddle  hag  stud, 
ea  the  back  strap  to  the  caotle-src  by  2  copper  rivets  No.  }  C. 

3  sanMJi-SKiaTS,  (thick  harness-leather.)  fsstencl  to  the  side  bars  by 
W  y^sa  mrwms  No.  IK  f  inch ;  2  etay-ioops  for  the  saddle-bag  straps,  sewed 
!•  tW  fMT  edge  of  the  skins. 

t  sTinnrrs,  (hickory  or  oak.)  ma<le  of  one  piece  bent,  the  ends  sepa- 
rtsd  by  1  transom  and  fastened  by  2  tram  hvets  No.  2  B,  4  bmrn  each ;  2 
Uatkar  kaads,  (thick  hamefis-lrstber. )  fastened  to  the  stirrups  by  12  eappar 
rtfHs  No.  I  and  ^rr*. —diaiance  of  hood  from  rear  of  stirrup,  6  inches;  2 
emrrmp  ^ftrnps — *lbmektes  No.  '>  \  ;  2  eitding-loops — pass  through  the  stirmp- 
VoMpe  and  through  a  hole  cut  in  the  skirt ;  2  stirrvp-leatkers,  (thick  hamese- 
laalber ; )  2  siamJu^4o<.p§. 

Gtarn. — '1  ftrik-nrap§  pant  over  ih^  pommel  and  cantle-arcs.  to  which 
ib«y  are  fastene«l  by  4  e*>i*p*r  nr*t§  No.  )  C  and  4  tmrrs:  they  are  fastened 
%m  th«  side  bars  by  4  Ar.M«  $rrtu-t  .No.  r»,  |  inch:  the  emls  are  sewed  into 
1  U-r\mfi  No.  1  .\  :  2  jfirth-6Jlrt$,  •«we<l  to  the  straight  side  of  the  D-ring« ; 
1  f%rfk.  4  •*>  iorhr«.  iblu^  w«M»IUn  webbing;)  1  ekape,  1  burkte  No.  2  A,  1 
Hsmdattf'iiMfp,  and  1  »*i/f  on  the  off  end.  snd  1  rkap^,  \  hmriie  No.  4  .%,  I 
U-rmf  Nw  1  A,  1  itarndsmj-ioop,  and  1  $a/e  on  the  near  end ;  1  etamduigtoap 
am  ibe  middle. 
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G  coAT-aTSAPi,  6  iuckla  Na.  II  A,  6  ilepi:  tbaj  pua  thrMi^  tfca  Bar- 

tiaes  in  the  pDmmcl  and  csDtle  and  thg  foot-aUplca. 

CAKBiNR-TniuBLa.— I  itrap;  1  bueilt  No.  10  A  aevad  to  tha  aockat:  tbe 
Ibimbte  is  buckled  lo  the  D-ring  dd  Ihc  off  aide  of  Uie  Mddl*. 

SoBCiKoLB,  S.2o  inches,  (blue  woollen  webbing.) — 1  fiapa,  1  huH*  No- 
4  A,  and  1  ilanJinfi-loep  on  one  end,  and  1  billtt  on  Ihg  other ;  1  bilitt'lma^, 
sewed  orer  the  end  of  webbing  to  the  billet;  2  UanJiiiff-loapt  nmr  the 
buckle  end. 

CBurpaa. — I  Jaei,  made  of  a  aingle  piece  and  ttaVed  with  b^r,  (b««ad* 
sewed  to  the  bodj  of  Ibe  crupper ;  1  bodf,  aplit  at  one  end,  baa  Mwed  lo  it 

1  rhafic  and  1  ring  No.  3  A  ;  2  hatk-tlrapt ;  each  haa  1  bHcHt  No.  10  A  aad 

2  itidinff-loopt :  thej  pass  through  the  riaga  of  the  aide  ban  and  Iha  ring 
on  the  body  of  the  crupper. 

Sadtfte-Baffi. 
Tbc  aaddle-baga  are  composed  of  2  poucku  and  1  iMf,  the  aoda  of  the 
seal  Bcwcd  10  the  pouches.  Each  poach  haa  1  baei,  icwed  to  lb*  pusel 
mid  upper  part  of  inner  front  with  a  icrll;  1  guint,  aewed  lo  the  liack 
an<l  la  1  trnler  and  I  inner  front  wilb  trtll;  1  /lap,  aewed  to  the  lop  of  tka 
back  and  lo  the  seal  b;  2  itami ;  1  fiap-bilirl,  »ewed  lo  Iha  point  of  Ibe 
flap :  1  rkapt  and  J  buckle  No.  1 1  A,  aewed  to  Ibe  outer  fKiot ;  1  MIri  and 
1  bueilt  No.  II  A,  sewed  to  the  ehape.    Tbe  aeat  ia  sewed  to  tba  p 
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.^Bodj,  9.26  isehM  long,  4  inehee  wide,  .6  Inch  thiek;  eoTtr, 
•.1  iB.  tli&ek ;  briitlet  projtct  .9  in. ;  huid-ttnp,  2  in.  wide.  Weight,  .67  lb. 
CrBBTcovB,  (iron,  Japanoed  black.) — 1  bodjf,  (iheet  iron,  0.4,)  the  top  and 
koCiMi  edfoe  tmiMd  at  right  angles,  forming  2  rows  of  teeth ;  8  doubhrow 
of  tt«tk  riveted  to  the  bod/  by  6  rirtts  ;  1  erosM-hw,  riveted  across  the  top 
^  2  riTeU;  1  kmmdU^kmnk,  riveted  to  the  body  by  S  rivets;  1  handle, 
(weed,)  tmed  and  painted,  passes  over  the  shank,  and  is  held  by  the 
ri  voted  end  of  the  shank ;  1  /emtle,  sheet  iron. 

iMMmsmu.— Length  4  Inches,  width  4.76  inches,  thickness  .76  inch ; 
Imgtk  of  handle,  4  inches.    Weight  .75  lb. 

PicKir-ris,  (iron,  painted  black.) — The  parts  are,  fA«  bodif^  the  meek, 
ikt  ktmd,  cAtf  firetf,  tkt  pomt,  1  Uriat-ring  aronnd  the  neck,  B-shaped,  the 
larger  opening  for  the  lariat. 

u — Length,  14  in. ;  diameter  at  swell,  4  in.  from  point,  .76  in. ; 
eIu  .6  in. ;  at  head,  1  in.     Lariat-ring,  .2-in.  wire,  welded.     Int.  dia- 
r,  I  inch.     Weight  of  pin,  1 .26  Ibe. 
Lantaf.^Boet  hemp  l|-in.  rope,  SO  It.  long,  of  4  strands,  an  eye  spliced 
!•  CM  ead,  Che  other  end  whipped  with  small  twine.     Weight,  2.88  lbs. 

LiiK.^1  trmp,  embracing  in  the  fold  at  one  end  1  tprvig-kook,  and  at 
t^  octer  1  bmekU  No.  10  A  and  1  Miti,    Weight,  .2  lb. 
Nosn-BAO,  same  as  that  describe*!  page  160. 


Imtpeciian  of  Hameu  and  Ifone  £guipmmt$» 

TW  Inspection  is  made  before  the  parts  are  assembled.  For  the  conve- 
BMBoe  of  the  laspeetor,  the  different  parts  are  arranged  in  separate  piles. 

JdATiBiALs. — The  quality  of  the  materiaU  is  irst  examined. 

Tki  Umkmr  should  tie  /rw,  eia$t*f,  and  pitalif,  and  should  be  smooth  and 
•havod  to  a  irm  surface  oo  the  fle!*h-tide.  If  it  feel  hard  and  homy  lo 
•W  hand,  or,  being  bent,  it  cracks  in  the  grain,  or,  when  cut,  it  exhibits  a 
hard  and  shining  texture,  it  is  an  indication  that  the  leather  has  not  been 
tanned  Mflktenily,  and  it  phouM  be  rejected.  Leather  which  has  been 
Canned  with  hemlock  should  not  be  rrceive^l.  The  traces,  the  breastitrap 
mmd  pole-eCrap.  and  strap«  generally.  shtHild  be  made  of  the  strongest 
leniher.  and  the  sadilletkirtt  of  the  thicker  leather. 

Tk^  mmiiemkit  iron  parts  should  be  tested  by  taking  some  pieces  and  bend- 
img  them  bark  and  forth  to  see  thai  tb#y  have  the  re<|uiBite  toughness. 

Wobkhasship. — The  sadille-trees  should  be  inspected  before  they  are 
covered,  that  it  may  be  seen  that  the  proper  kin«l  and  quality  of  wood  has 
■sed.  that  the  framing  of  the  parts  is  well  done  an^l  secure«l.  that  the 
is  smooth,  the  angles  rouode*!,  and  thai  the  irons  are  |roperly 


No  ol<l  or  brash  woo*!  should  be  used. 

Examine  the  eilges  of  the  different  parts  of  leather,  that  they  are  well 
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bluoliMl  had  rubbed  imODth ;  thai  tbg  usaiat  are  *l  Lhi  pTopw  diaU, 
rram  Lfae  odgcB,  acauriling  to  tho  wiiltli  or  iht  iiu''-  ^^^  il"  ■! 
lapa  are  or  ihe  proper  tengih :  thai  tlic  aUicliing  U  nratl;  dun*  oiUi  » 
rorni  kngih  uf  ■iiicb;  ihat  Ihe  (bread  )■  «oI]  wainl,  aiul  (Im  auda,  ■ 
over  ihfj  occur.  Hnurvil  villi  a  d'lubk  knol. 

EiaiuiDe  tlic  enllars,  ibat  Ibn;  ore  vluffiHl  coupacilj.     Eipedal  < 
tw  b«  takao  lo  ace  ibat  no  1uinp«  nr  irrcgularilia*  ueour  ub  tte  MUt I 
|iarl  irhicb  conea  ngainal  ihn  ahouliisra  of  Uia  bona, 

Hn  ihaL  lb«  biUvm  paia  fraeljr  ihrougb  lli*  loupii,  Uial  lb*  h»lM 
puDcbiNl  at  th«  prnprr  Jialanen  lYum  cacb  iilbir  in  ibn  eantral  Vntm  «r 
billal,  anil  tbat  Ihcy  juit  admii  Iho  toneuc  of  tbo  buckle  with  aaae  and  a 

Obacrre  tb«  rollors  ut  Buob  buvkl»  an  bare  Ibaoi,  Ibal  Ibajr  notk  frawif , 
asd  are  infficioolljr  giiff  not  lu  bo  flailcuod. 

Sea  Ibal  Iha  aaama  of  the  raw  bide  coToting  ibe  Irce  are  «*II  mad* 
will  not  cbafa  Ibe  hnr«a  or  riJer  :  dial  Ibe  tkirta  are  ibinnoil  dawn 
thej  are  fa«l«aed  lo  iha  tree*,  iba  urow-boada  are  well  auak,  and  Iht 

itUa  UDoTaalitaa  al  Ibla  pbMa  as  pouiblo  i  ihat  Ihe  ai 
ri*i9i«d  at  lop,  and  ib«  wood  i*  not  *plit  by  itie  riT«t. 

Eiamine  Ihe  bila.  Ibal  Ibe;  are  made  of  (be  propar  tuBlanala;  tbsl 
noulb-pieoea  are  furgid  aolid :  Ibal  tbcj  and  Ibe  crosa-ban  are  Amity 
to  Ihe  eb«ek-pi«css i  Dial  Iba  eurb-rinns  work  freely  and  ai«  prvpeilj 
tkoulitereil  lo  keep  ibem  In  place:  thai  lb*  walaring-biu  ar«  free  Cna 
eraeka  cr  flawa  at  the  juiol  or  iLe  moulb-piece.  _ 

See  Ibal  ibe  blueing  ia,  in  all  oaaea,  of  a  imifom  dark>blua  color, 
fruB  any  yellow  ling*. 

'be   general   cbaraiiteriitiDi    of    all    ibg    work  ahould  ba  mnlmtm 

All  lb*  parU  are  finally  meaaured  and  **rifled.  ta  >**  Out  lb*y 
la  abape  and  dimeuaioaa  lo  tha  eatabliahrd  paltartia. 


rra*^, 

1 


The 


Pretrrnatiun  of  Hurnra  in  Slort. 
MB  ihauld  be  wpII  Yentilalcit,  nsl  tee  dry,  bsl  fra«  b 


danpnesi.  The  difforeni  articles  aboul'l  b*  amti|*d  •ooor^inf  to  U 
•nd  ola»,  aeparaied  or  in  huadica  aoeurdlag  tu  lb*ir  naliiT*.  n 
lo  toueb  aaeb  oilier  and  lb*  walla  aa  Ultl*  aa  puMible,  ba* Inc  a  (to* «irv«]» 
lion  of  air  about  tbeioi — nMln  oa  Lretlleaur  ban — mllan  faaaKaatptaa — 
Amu*  wiib  Ibcir  airapa.  and  Intm  with  chaiM  and  boofca.  ba«|  ay;  Uu 
Iraeca  babgius  loiilcally — itiltpy>t'  and  btUf-liiunU  piled  oo  Ika  flvor  er 
on  abalic*— •urcinpJr*  and  brnut-ttrap*  alrelchail  on  rarka — kmUtt,  khditi. 
ntm.  lie.,  bung  up  in  bundle*  nf  dto  or  IcD— Aai»i-ift-a^.  FofJdr-acr^pt,  Ac  . 
bung  up  Id  bundlraof  lea  or  twrnly — tuli,  ritri-tka$iu,  (m«-Ao«t4.  i>  boira 
All  ibaac  articla*  abould  b«  tiaiuiuKd  audoleanad  al  l**al  fuurtinMaa  joair. 


HOM18ROK8  AND  NAILS. 
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TW  Wsthfr  Miielcf  are  broshed  and  f^reased  with  neatU-foot  oil,  as  often 
•«  ikcir  eoodiCtoB  rcqairet :  if  tbej  have  a  rvddish  hue,  mix  a  Utile  lAmp« 
black  wUk  tba  oil.  Firit  brush  the  leather  earefuU/,  then  pass  over  it  a 
f^ottfa  wtc  with  lukewarm  water;  grease  it  slightlj  on  the  hair-side,  tpplj- 
mg  the  oil  with  a  soft  brush  before  the  leather  is  quite  dr/.  In  general, 
Btfv  IcAiber  is  not  greased  until  it  has  been  in  store  three  jears,  unless  it 
■bttold  be  found  to  require  it.  Iron  parts  which  are  not  Japanned  or  tinned, 
or  from  wbicb  the  coating  is  nibbed  olT,  are  greased  with  tallow. 

IJorteshoeM  and  AaiTt. 

The  principal  parts  of  the  shoe  are  the  ttro  faces,  the  two  tdgt$,  the  inner 
%mA  oster;  the  /or,  the  front  part;  the  quarUn  uniting  the  toe  with  the 
k^^U^-^le  fuUtrittp,  the  crease  in  which  the  nail-holes  are  made:  there 
are  gvs«railjr  eight  boles ;  the  calk*,  projections  at  the  extremities  of  the 
b««is  ott  tbe  lower  faco:  thej  senre  principal!/  to  prevent  the  horse  from 
•liffMSg:  tbojr  should  bo  used  with  caution;  the  elip,  a  kind  of  claw  on 
tbo  o«tflr  edge  of  tho  shoe,  generall/  on  the  toe  of  the  hind  foot,  some- 
tiflMO  o«  Ibt  ooler  quarter,  in  which  case  a  small  one  is  made  on  the  inner 
•••:  tbej  are  used  to  keep  the  shoe  in  place  and  to  guard  the  hoof;  tk€ 
ht9€i^  Ibt  eoneaTitjr  of  tbe  upper  face,  that  the  iron  maj  in  no  case  rest  on 
tbo  areb  of  tbe  sole  of  tbe  foot. 

Tb«  bind  abort  are  genermlljr  a  little  thicker  and  broader  at  tho  toe  than 
ib«  froAl  shoes.  The  front  shoes  are  punched  nearer  the  toe,  the  hind 
■hiio  mmnt  the  heels. 

TWe  priactpAl  parts  of  the  nail  are  the  head,  the  hoJy,  and  the  pmnt, 
Tbe  head  ovgbt  to  fit  into  tbe  fullering:  tbe  bla<le  near  the  head  should 
»•€  bo  too  thin:  it  has  a  slight  curve  near  the  point,  that  it  maj  turn 
•«t  instead  of  going  into  tbe  foot.     Reject  those  nails  thAt  are  split  or 


lUII  iron  is  best  adapted  for  hor»e»hc»e«. 

Herwsboss  made  bjr  machinery  are  generallj  famished  to  tbe  artillerj. 
Tbore  are  four  sUo«, — vii. : — 


I  sboe. 


Sladsboe 


nails 


th 


...  ' 


0nd  Hiiffkti  r/  iinrmshorg. 


'-, 

In. 

W-. 

No. 

1. 

Ungth. 

ft.l't 

Width, 

4.0 

Weight. 

O.H75 

O^ 

6.0 

4.7ri 

•  • 

l.o 

n. 

6.2:1 

6  76 

•* 

i.iH7r> 

k 

4. 

6.ri 

6.1 

•• 

1.4.17:> 

• 

1. 

r,.2.'» 

4.0 

<< 

t»>75 

•> 

6./» 

4  2 

•• 

1.0 

5! 

5r» 

4  2.'» 

•• 

MH73 

L 

4. 

6.1 

AT'i 

•  * 

1.4.t75 

1 

n 

llinsil 

4 

•« 

•  •  • 

1.0 

1 

8. 

Mn    •• 

«« 

••• 

1.0 
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Gfttrnd  Dlreetiont  for  Shoeiitg  Uoriu. 
Tbe  shoe  should  ba  forgrd  lo  fit  Ibe  form  of  tba  foot :  It  aboald  pmjaet 
on  the  ouisiils  tt  the  end  of  tho  heel  kboul  ils  thioknos,  bcgiDoing  ■!  the 
ItBl  hole;  should  be  fluih  with  the  hoof  ■(  Ibe  toe  and  on  the  inside:  tbe 
heels  gcnernllj  short  tod  tbls.  Tbe  holes  in  the  outer  quarter  ehonld  be 
fanbcr  rrom  ibe  edge,  and  in  the  inner  quarter  nearer  the  edfe ;  la  Iha 
Tront  shoe  nearer  the  toe,  and  in  the  bind  shoe  nearer  tbe  heeL  Uake  tbe 
lower  face  of  the  shoe  perfeotlj  flat,  and  trj  it  on  an  iron  table.  Tbe  iboe 
ehould  bear  eqnallj  all  around  on  the  wall  of  the  feet,  and  net  at  all  oa 

Ajudicioua  preparation  of  the  foot  for  tbe  ehoe  teof  the  (realsM  1b- 
portance,  »lri«l  attention  being  paid  to  lis  peculiarities. 

Cut  awaj  the  wall  no  more  than  is  neeeaaarj'  to  make  the  shoe  fli ;  pare 
the  sole  and  the  tra^  rerj  iparinglf;  in  naing  tbe  bullresa,  place  It  flat  on 
tbe  foal,  and  cut  off  the  hoof  erenlj.  The  whole  Ibiekneea  of  the  wall 
should  be  left  perfedl;  flat  for  the  bearing  of  the  shoe,  whiob  ahonld 
ncTer  rest  on  the  sole.  The  bars  shonld  ueTer  be  pared  exoepi  In  eases 
of  canlracled  feet,  and  then  with  jadgment. 

Do  not  apply  the  shoe  to  the  foot  when  too  warm ;  keep  it  tb«re  but 


Harweit  required  for  tiaeh  Jfone. 
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Btickkt,  Loop*,  Ritgi,  and  StapUt. 
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ih'mefifiam*  of  Leather  Parli  of  Art3Ury  Hameu. — CantiBDcd. 
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CHAITER  SEVENTH. 

PAIVT8,  LACDSS,  RO. 

COMPOSITION   AND   PREPARATION. 

Thi  proportioot  mr%  giTen  for  KM)  parts  bjr  weight  of  prepared  color*, 
Ac  ,  wbcQ  sot  otli«rwU«  designated. 

A  galloa  of  linseed-oil  weighs 7.5 

spirits  of  lurpeoiine ^ 7.25 

Jnpaa  Tarnish 7. 

sperm-oil 7.12 


•« 


•• 


aeat's-foot  oil ^ 7.6t 


Raw  liaseed-oil ^ ^ 103. 

f*opperas 8.16 

Litharge 6.8 

rat  the  copperas  and  litharge  in  a  cloth  bag  and  suspend  it  in  the 
MHl«Jle  of  the  kettle.  Ikiil  the  oil  4)  hours,  with  a  slow,  even  fire,  so  thai 
it  mukj  not  be  homed ;  then  let  it  stand  and  deposit  the  •edimeat 

Mittnre  of  copperas  and  litharge  taken  from  the  boiled  oil  00 

Spirits  of  turpentine 56 

Boiled  oil 2 

The  miitore  taken  from  the  b«»iled  uil  to  be  ground,  and  miied  with  tha 
l«rpestiae  aftd  oiL 

{FvrjiUtmf  rrmek»  m  irooif.) 

Spanish  whiting.  puWerite*! 81.6 

Boiled  oil »).4 

Made  into  a  stiff  paste.     If  nut  intendril  fur  immediate  u«e,  raw  oil  should 
be  used,  as  the  puttj  msdc  with  b<>ile«l  oil  hardens  quickljr. 

.|««/irr  ktiul '/ pvitjf  fur  the  vame  purpose  is  made  bj  uitiog  fine  sifled 
eak-*a«dasi  with  lintce«l  oil  which  has  been  boiled  until  it  assumes  a 
glotiauus  coaaiatcnrjr. 

Wht'tr  I\itMt. 


Hhiie  lesil.  ground  in  oil  —  t***    •  tSO 

Boiled  oil 11.6 9 
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Bawoil ^.........„    9 

Bpiril*  or  lurptnline 8 _     4 

Giitid  (ha  whit*  Iwd  la  the  oil,  and  add  th«  iplriu  of  turpantia*. 

N«w  vood-work  raquiras  about  1  lb.  to  the  iquara  jaid  for  llira*  «asU. 

Lead  Color. 

White  lead,  ground  in  oil - 7&. 

Lampblack 1. 

Bailed  l)nM«d-oil » „...._  28. 

Litharge ■■.— - 0.(t 

Japan  Tarnish _ <Kfi 

Bpiril*  of  turpenlino ,. 2.6 

Tlie  lampblack  and  Ihe  litharge  are  ground  toparatelj  upon  the  atone, 
in  oil.  than  alirred  ialo  the  white  lead  and  the  oil;  the  tnrpcnlike  and 
Yarniih  are  added  aa  Ihe  paint  i«  required  for  km,  or  when  it  ia  paekad  In 
kegs  for  transportation. 

Black  Paint. 
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Liquid  Olive  Color, 

Tellow  oebn  (Freoch) ^ ^  46. 

Boiltd  oil  (rmw,  46) 40. 

LitliAripe ^ .«     6 

Lampblftck. 2 

8ptriu  of  torpenline 5 

Jap«a  vamiih 2 

Btmrn  Paint,  for  Iron  Carria^e^ 

Iron  piunt. 

8plriu  of  turpentine. 

BrainartTs  Paint, 

I>mm>1t«  10  Ibt.  of  thelUc  in  10  gnlii.  of  boiling  water.  Adding  80  oi.  of 
iAl-«raiUu  Mix  this  solution  witb  nn  equnl  qunntitjr  of  pnint  prepnred 
ka  tlie  oaunl  manner.     Tbit  pnint  is  economical  and  durable. 

Pa  imt  fur  Windovt-  Gla$$, 

Add  .25  OS.  of  bent  ekrwnf  grttn  to  1  lb.  •^ar  of  UaJ,  ground  fine,  in 
mftcirat  linseed-oil  to  moisten  it ;  mix  to  the  eonsisiencjr  of  common 
fMkiat,  and  spplj  it  with  a  soft  brush  No  drjing-materisl  is  required. 
The  glass  should  be  well  cleaned  before  the  paint  is  applied. 

The  above  quantity  is  sufficient  for  about  200  ft.  of  glass. 

Wbiting  and  Prussian  blue  maj  be  used  for  the  same  purpose. 

Gray  or  Stonr  Cftlor^for  Buildinfft, 

Id  cmk.  9J  ci>«t. 

WbHelead.  in  oil i» HW. 

Boiled  oil 9.5  »». 

Raw  oil 0.5  20. 

Hpirits  of  turpentine 3. 

Turkey  umber ~ 0.5 

Umpblack 0.25 0.25 

Yellow  ochre — ..•       3. 

Mi  led  like  the  lead  color. 

A  square  jard  of  new  brtck-work  require*,  for  two  coats,  1.1  lb. ;  for 

tkree  coats,  1.5  lb. 

(Warn  (*fJt/rffur  Iiuiidim*/», 

IttnmL  MrrMt. 

While  lead,  in  oil OVfA Ti». 

French  yellow 3.S8 - t.9^ 

Japan  vsrni^h ~. 1.33 1.S3 

Raw  oil - 2» - 24.5 

spirits  of  turpentine 2.25...«...— ..........    3.35 

IS 
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Gi^neral  Direrluiat  fur  Shotwg  llortet. 

Tbe  alioe  should  ba  forged  to  111  tbe  rorm  of  tht  fool :  it  ahoald  pnyeci 
on  ihe  outside  >t  th«  end  of  the  heel  about  in  Ihioluiesi,  begintting  U  lite 
lest  hole  1  should  be  flush  with  ihe  hoof  at  the  toe  and  on  the  inBidc;  the 
heel!'  gpnentl;  short  and  Ihin.  The  holes  in  the  outer  quarter  ihanld  b« 
farther  from  the  edge,  and  in  tbe  inner  quarter  nearer  the  edge;  !■  lh« 
front  shoe  nearer  the  toe,  and  in  the  hind  ihoe  nearer  the  heel.  Make  tbe 
lower  face  of  Ihe  shoe  perfecllj  flat,  and  trj  it  on  an  iron  table.  The  iboe 
should  bear  equallj  all  around  on  the  wall  of  Ihe  foot,  and  not  at  all  oa 
tbe  »o1e. 

A  judicloas  preparation  of  the  foot  far  the  shoe  la  of  the  grsataat  im- 
ponancf.  strict  attention  being  paid  to  its  peeutiaritici. 

Cut  awaj  Ihe  wall  no  more  than  is  neoessBTT  to  make  the  shoe  fli;  pan 
the  sole  and  the  frog  Ter;  sparingly ;  in  aaing  the  bultrei*,  place  it  flat  on 
the  font,  and  cut  off  the  hoof  CTcnlj.  The  whole  Ihichnesi  of  Ihe  nil 
should  be  left  perfectly  flat  for  Ihe  bearinf  of  the  shoe,  whioh  eboald 
noTOT  rest  on  the  sole.  The  hars  sfaoald  never  be  pared  except  in  eases 
of  contracted  feet,  and  then  with  judgmenl. 

Do  not  applj  the  shoe  to  the  foot  when  loo  warm ;  keep  it  th«r«  bat 


tlarmeu  rr^irtd  far  taeh  tTone. 
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GntfTnl  Dirrcti'/nt  for  SKoting  Bona. 

Tbe  bIioc  BhouM  In  Torgcd  id  fli  (Le  form  of  ibe  foot :  it  ihoald  project 
on  ihe  ouiBids  at  Ihc  sail  of  the  heel  about  iti  thiokneaa,  begiDntng  at  ibe 
laHt  hole;  ihould  be  fluab  wilb  tbe  hoof  at  the  to«  and  on  tbe  inude;  the 
heel»  gcDerallj  short  aad  Ihin.  The  holea  In  Ihe  outer  quarter  ahould  b* 
rarlher  from  Ibe  edge,  and  in  Ihe  iniier  qiurter  nearer  tke  edge;  in  the 
n-oni  shoe  nearer  the  toe,  and  in  Ihe  hind  aboe  nearer  the  heel.  Hake  tbe 
lower  face  of  the  shoe  perfecllj  flat,  and  trj  it  on  an  iron  table.  Tbe  aluie 
should  bear  equallj  all  MOund  on  the  wall  of  tbe  fool,  and  not  at  all  on 
the  sole. 

A  judicious  preparation  of  Ibe  foot  for  Ihe  shoe  Is  of  the  graataat  in- 
porinnct,  striel  allentlon  beinf  p»id  to  iU  peeuliariliet. 

Cut  &w>f  Ihe  wall  no  more  than  is  neeesiarj  lo  make  Ibe  (boe  flI;  pare 
Ihe  Bole  and  Ihe  frog  Tcrj  aparinglj;  in  nsing  tbe  buttreai,  place  it  Omt  ea 
the  font,  and  cut  off  Ihe  hoof  eTcnlj.  The  whole  thickness  of  the  nil 
should  be  left  perfeotljr  flat  for  Ihe  bearing  of  the  shoe,  wbiob  abooM 
nexer  rest  on  the  sole.  The  bars  should  nerer  be  pared  except  In  eases 
of  conlracled  feel,  and  then  with  Judgmenl. 

Do  not  appi;  ihe  nboe  to  the  foot  when  toe  warm ;  keep  it  ther«  hot 
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Dimeniiont  of  Leathtr  Parli  of  ArtSkry  .flat-HWi.— CoDliaiMd. 


Pun. 

i 

1~,. 

BCCIU& 

1 

* 

cm. 

Ko. 

nuik. 

la. 

fBodj 

3UJ 

tw^^ 

.71 

SO. 

M. 

4 

•.» 

ColUr-Wibto 

1. 

11. 

It. 

S 

1. 

COI.1.411    A 

„     Tr«^lo(». _... 

IT. 

T. 

i'h 

Il" 

CollK-ti«p „ 

].» 

la. 

t. 

1 

" 

l.JS 

so. 

60. 

1 

Leiding-trwD. 

L 

I.SS 

1.13 
I.2S 

21. 

la! 

M. 

ts. 

I 
1 

ua    . 

Snuri. 

Wht«I 

^"-'^v*- \:^r."z 

i.si 

I.?S 

«o. 

A. 

SO. 

«. 

■ 

Dumiioxs  or  rxKn  or  catalrt  BQUiPMnn.        167 


fill 


I  iiMIIIMill 


!  I  I  i  I  I  1 1:  i  !  I  I 

iiiiiiikilii 


lii  Ml  III  Mini  I 


i 

41     ^  i 

<  1 

^1 

Mi-- 

j- 

1   |- 

iU  i 

li  1  1 

|- 

i! 


j   ii  ii-'U  =  -5-3i  "  i=*S2s5Jav:5ij3i;j^ 


I     1 3  UiUSi-.t_%^tftji^iiU'l''}iiUi^ 


liiiiilywiL 


i| 


tiitf 


I  1 


OBDXANCE   MANUAL. 


i-. 

^ 

.- 

5           s 

1 
i 

1 

i 

l^il 

Hill 

llllllllllllllllllil! 

1 

1 

1 

11 

1"' 

^ 

< 

s 

is 

1* 

u 

1 

1 

i 

11 

- 

- 

-- 

1 

.l'l"i!l  Li! 

1  j,    i  i  '  1' 

1 

-li 

9 

i! 

i35-!3j33iu3j3j5jj5ii!,!5^JW^  '  '   ' 

■ 

FAIMTS,  LACILUUli  ETC.  169 


CHAl^TER  SEVENTH. 

FAISTt,  L4CKIRfl,  RC. 

COMPOSITION   AND  PREPARATION. 

Tm  proportion*  ar«  giTeo  for  1<M»  parts  bj  weight  of  prepared  colors, 
Ac  •  vhctt  ttol  otherwise  designsled. 

A  fsUoa  of  linseed^oil  weight ^ 7.6 

spirits  of  turpentine ^ 7.25 

Jspsa  Ysmish 7. 

spem-oil.^ 7.12 


•« 


•• 


*s-foot  oil - 7.6S 


Raw  liniieedoil ^ 108. 

Topperms •«       8.16 

Litharge 6.8 

l*at  the  copperas  an<l  litharge  in  a  cloth  bag  and  suspend  it  in  the 
■uddle  ot  the  kettle.  Itoil  the  oil  4)  hours,  with  a  slow,  cTen  flrs,  so  that 
it  aiay  not  be  burned ;  then  let  it  stand  and  deposit  the  sediment 

Miitsre  of  copperas  and  litharge  taken  from  the  boiled  oil  60 

Spirits  of  turpentine 66 

Boiled  oil 2 

The  mitture  taken  from  the  boiled  oil  to  be  ground,  and  miied  with  tht 
t«rpenti»e  and  oiL 

( Fi»r  /iHtm^  er^fkt  m  trowf. ) 

Spanish  whiting.  puWrriie*! 81.6 

Boiled  oil - 20.4 

Made  into  a  stiff  pa»ir.     If  nut  intendc«l  for  immediate  uae.  raw  oil  shosld 
be  used,  as  the  puttjr  mndc  with  boile«l  oil  hsrtlens  «|uickljr. 

wlew/Ur  kmJ  "/  pmttjf  for  the  same  purpose  is  made  l»jr  mi  ting  fine  sifted 
eak- sawdust  with  liufeed  oil  which  has  been  boiled  until  it  assumes  a 
glutinous  con»istcorjr. 

Whitr  /*<|iN/. 

r<4  iMwl*  «v«k.  for  M**!*  •tiHL 

Hhilr  lr»il.  ground  in  oil  h*l    Ml 

Boiled  otl - II.6 • 
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described.  Wh«n  tte  barrel  ia  brought  lo  %  weldiag-haat  Ihu  Mcond  Iibc, 
iho  foreiDBn  laku  it  with  tbs  ncit  >D*Uer  muidrtl  and  fawai  i(  tfcna^ 
tlie  SGCoad  groore,  b;  vlilch  Ibe  barret  is  reduced  in  diaBctar  and 
lengthened :  it  ii  itraightcneU  as  berorg,  and  returned  ta  Ike  furnace 

The  third  and  remaining  grooves  taper  bo  aa  to  giye  the  barrel  Ibe  abapc 
of  B,  fruBtum  of  a  cone,  cncli  Bucceeding  groove  reducing  the  aiie  of  the 
barrel  and  making  it  longer.  The  rolls  are  of  such  siie  tbal  a  aingle  rero- 
luiion  lakes  the  barrel  ihrough;  as  iLcj  continue  to  revolT*  vitbont 
Btop[iing,  it  requirea  care  and  deilerit  j  on  the  part  of  the  foreman  to  inwn 
the  barrel  in  Ibe  grore  at  the  proper  linio,  bringing  the  end  afaioBt  the 
Bhoiildcr  in  the  largo  part  of  the  groove. 

The  barrel  is  su  much  chilled  by  passing  over  the  mandrel,  that  U  ia 
ncccH^nrf  it  should  be  straightened  and  rebealcd  before  paiting  it  Ihnmfh 
the  next  grooTe:  a  high  red  heat  is  required. 

Aflpr  the  bBircl  has  been  pasned  through  Ihe  first  eight  groorci  wiih 
their  corresponding  mandrels,  it  ia  taken  nilh  longs  and  pa*<ed  fn« 
through  the  lant  grooTe,  for  the  piirpOBe  of  making  it  round  and  imoolh. 

To  tlraishlrn  Mt  &<irr</.— The  furcniBn  ini>en.H  the  muiile  end  of  Ihe  barret 
in  I  lie  dies  and  turn*  il  around  grndually.  when  the  dies  are  open,  puabing 
it  further  into  the  dies  until  its  vhole  length  is  embraced  bj  them.  The 
barrel  then  receireB  Ihe  pressure  of  the  dies  from  ten  to  flflec 
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Primnpal  DiwienMiont^  HVi]/A/«,  etc,  of  Small  Arm$. 
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iNsrr.rTioN  of  8M.%ll  arms. 

AD  tk«  mmterialt  un^l  in  the  mAOufACturt  of  AnnA  noAi  h«  of  tho  beol 
4^*a*hf  J,  Aii<l  tbej  fhoiiM  he  u«tr«l  hj  tbt  iofpectom.  According  to  the 
»««kodA  iB«licAtr«l  in  ThAptrr  XfV. 

TW  wood  for  inin*"t ockH  »hnuM  Im*  ^eAi^oned  aI  leAAt  tbrec  jemni  ind  kept  \m 
m  *irj  pl«rcfvo  jream  before  being  vorked ;  it  nuM  be  fk^ee  f^rom  kaolt  Attd 
■•p.  and  no  wkxI  vhirb  i«  hr*t»k^  or  light,  or  vonn-eAten.  or  in  Any  degrto 
d«rATr«l,  or  wbieb  ii  rut  •er«»«<i  the  grmin  At  tbc  bAndlt  of  the  itock,  or 
vbirb  i*  kiln-drie^l.  nbould  t»e  u«4»<l  or  receive*!. 

Tbr  following  rule4  for  inspection  Applj  to  nil  *m«ll  nrma.  vbetber  DUkdo 
At  rhe  nfttmnftl  »rtnorie«.  or  br  contract  nl  private  e«tnbli«hineniA. 

Tb#  »itrnti<«n  of  the  in*|»eciing  ofbceni  tbould  be  directed  aa  mncb  aa 
fr  ••ihU  to  the  o|»erfttiont  of  the  Workmen  in  tho  cournoof  tho  fabricatiutt 
vf  %rm%. 

lUrh  ri»nip>n«nt  part  is  firvt  innf-erted  hj  ttnelf.  And  aflervArde  iko  nrio 
in  n  6ni*hril  •tnte. 

Th^  m«ten«U  and  tbr  furmt  nnd  diaionaioni  of  oil  the  porta  mtul  coBfomi 

M 
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tlricllj  to  those  of  lb«  eiitiibli>h«d  pftttcrni ;  (ha  workmMMhtp  ud  laM 
must  be  «qual  tu  llionc  of  Ihc  model  >rmi,  and  tbg  sevenl  pkrli  mnit  b« 
broKDcit,  blued,  cBiie-liardenciI,  or  polislifd  us  In  (he  iiandard  tnodel. 

The  forma  and  dinicn><ioas  of  ihe  pnrts  are  Terifl«d  bj  meana  of  ihc 
BtanJard  gaugce.     (See  p.  816.) 

Iimjtfclitjn  of  Biirreli, 

The  firii  iDspeetioD  of  tbe  barrel  is  maile  in  the  forged  or  cone-Mated 
stage  1  the  KcoW  in  the  8d  iortij  (ilage;  Ike  (Airdin  the^roimrf  atage;  tb* 
/anrih  in  Ihe  pn-i-fd  at  age ;  iXitfi/ti  in  the^/nf  alagc;  tht  uxik  Id  Ihc  tkk 
Imrtd  »1age ;  the  tti-tnlk  in  Ihe  n^^  stage ;  and  Ihe  ligilk  in  tlie  brtteJkrJ 
Wage. 

Id  Ihese  in^pecIioDi,  Ihe  inspeolor  wilt  verifj  Iho  barrel  wiib  proper 
gaugea  for  Mxh  alugc ;  he  will  aec  ihat  the  thread  for  tbe  breeeh-aerew  in 
ihc  barrel  ia  well  ciil,  and  Ihe  liayonel-stud  tirmlj  liraied  od  ;  that  Ibe  ei- 
Icrior  ami  interior  dimcnaionB  nf  the  barrel  are  correct ;  Ibat  (bare  are  ao 
interiiT  hammer- marks,  rlng-boroR,  cinder-holta,  flaw*,  cra«lc«,  or  oiber 
dctMti  which  will  not  disappear  in  the  finiibing ;  and  that  (be  thread  of 
the  brcech-Bcrew  is  accurately  cul. 

The  barrels  rejecled  Tor  defects  tbal  cannol  be  remedied  will  be  stamped 
on  Ihe  upper  side,  in  a  line  with  Ihe  TenI,  with  Ihe  mark  of  coDdemnallKD, 
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^«4cr  muai  b«  of  the  beet  qoalitj,  giTing  not  lets  than  the  tUMidard 
tBitiBl  vclocitjr ;  it  iuu»t  lie  proYed  immediatelj  before  being  luietl,  unleM 
ic  •hell  here  been  proreii  within  one  jear  end  the  iniipector  bee  no  reeaon 
CO  •Bppoee  that  it  hae  becooii'  deieriurated. 

The  aeanurea  for  the  pruof-cbargefi  should  be  of  a  conical  furrn,  with 
the  BOBth  aa  email  aa  majr  be  convenient,  in  order  that  there  nay  be  leaa 
Tariaiion  in  the  i|Uiintity  of  powder. 

Before  eommenring  the  pnwf  of  barrel*,  the  inspector  will  satiafjr  him- 
Mif  as  to  the  quality  and  pro<»f  of  the  powder,  the  eite  of  the  balla  and 
•f  the  watla. 

The  tB*pertor  will  obmnrre  the  freatest  caution  in  having  the  banrela 
|>roper1y  liia4le«l:  for  which  pur|i4»*»r,  after  they  are  placc<l  on  the  proving- 
W«l.  he  will  pass  a  ramrod  into  each  barrel,  to  Terifjr  the  accuracy  of  the 
charge. 

After  the  di«eharge  he  wi'l  again  pann  the  ramrod  intn  each  barrel,  and 
tbo*e  which  have  mi»f>ed  fire  will  be  prirkiMl  and  primed  and  discharged, 
before  proceeding  to  the  second  proof-charge. 

After  the  second  proof-charge,  the  inspector  will  examine  the  barrel! 
which  have  burst,  and  note  the  cause  of  defect,  whether  in  the  materiala 
or  woekmaa«hip. 

He  will  then  etamine  thone  which  have  not  burnt,  and  he  will  mark,  at 
r«tn4einne«l,  any  which  are  evidrntly  defective;  the  others  will  receive  the 
proof*«iamp.  vii. :  V  fur  «iewe«l,  1'  for  prove^l,  with  the  eagle' «i  head  under 
theoi.  placet  on  the  left  M|usre  of  the  bsrrel,  opposite  the  cone-seat.  The 
KarreU  will  be  immeiliately  wsshe«l  rlesn.  in  hot  water,  and  dried,  aAer 
wli:rh  they  will  \te  ag^in  rsrrfuUy  eiamine<l. 

Thry  will  now  l>e  in^pecteil  in  the  interior  and  on  the  eitertor;  the  in* 
•|>«ct'.r  will  reject  such  as  are  too  Urge  in  the  bore,  ami  such  as  have 
io>«,  cruss-crackn,  scale«.  seam«,  or  ring-bores;  he  wi!l  examine  the 
bratmg  of  the  bayonet -stuil,  and  see  that  the  barrel  is  not  notched  top 
de«p.  cr  iadenteil  in«ide. 

The  barrels,  having  l>e«'n  refluce«l  to  the'r  ultimate  dimensions,  straight- 
eee*l.  and  c*  mpbtely  finislird.  are  again  »trirlly  inspecte*!,  to  verify  the 
•irsigbtnevs  of  (lt<*  liorr.  the  riterior  snd  interior  dismeter*.  their  weight, 
wLtrh  thoul-l  n<*t  ^ary  niorr  than  1  ounce  fr>*ni  the  «tandar«l  weight.,  the 
ta|.«  ff^r  the  brrrrhscrew  snd  rt>nr.  the  *ue.  position,  snd  direction  of  the 
%•  at 

The  •tfsightnea*  nf  tlir  Itsrrrl  msy  be  a«certsined  by  holding  it  up  to 
the  lijcht  snl  rrrtnting  s  •irsight  «d|[e  i>n  the  different  psrts  uf  the  bore, 
tj  wUich  Dif^iii*  sn  « i|HTirnrrd  eye  readily  deirrts  sny  inaccuracy  in  the 
\  tr  T>tc  •mill  *T  »itm*i'ird  plug  should  pass  freely  through  the  whole 
Uagth  "f  ihf  lisrrrt.  inf-jmitng  the  ikreads  for  the  breech-screw,  and  iht 
b«re  shouM  nul  sdmit  the  Urge  or  lfr»ti  plug. 
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The  groora  iboalil  be  carofkiUy  Mitminnrl  in  ik<i  ibkt  tbvjr  M«fa 
cording  lo  Ihc  patlern.  Hnd  lliM  tlicy  ur*  I'Trn  inii  nnircrui  liirooj 

ThD  bftrek-frtr^r>^  will  be  ciauiiiisd  lu  •*■  that  lhi<r  uxu  of  lb*  firvpar  db 
mcnsioDS,  arc  foaoil  in  evsr;  purt.  uid  btto  good  tbrcaJi ;  (fat/  M*  —  ■ 
Iiardeoed.  The  screw  must  1>«  tried  tu  tha  huTcl.  lo  ■*•  Ihkt  ll  ■rfjhi 
Kll  (he  threads  in  the  Up  of  the  Iwrrel,  uid  that  ii  It  dM  I 
ing  Ihrro  Ihrtads. 

Tbo  pmt  thonid  FDier  iho  bore  of  ilic  barrel  ck*t  of  Uit  cwl  af  1^ 
hreech-acrev. 

ifort». — Burrela  condemned   for  defects  delf^led  sHw  proof  or  •*  1 
time  in  the  course  of  innpeolioa.  ere  mirlted  with  the  leli 
deep); :  ihosc  flnull;  recciiod  art  aiampcd,  in  addiiioo  to  (lie  proof-n 
with  the  giot  of  fabricalion  oa  Ihe  top  of  llie  lioml.  in  lb*  <lir«- 
tbe  axi»  of  the  b&rrel,  ending  at  .'lb  inch  fruiti  llio  breech. 

Terit>Ih«  ditnensiou,«il«rior*Dd  ioterior,  and  lb*  thread nflk 
6«e  that  (lie  upper  part  of  Uie  oone  is  properljr  hardenml  and  tnm  ft 
cracks  or  lUwa. 

Lock*. 

Examiue  all  Ihe  liiube,  lo  see  tbal  they  ate  eouml,  well  filtd,  ud  at  | 
proppr  form.  

JlatnmH-i, — Verify  the  dimeneioiu  and  form  caroftilljr  with  tbe  proy^^ 
gaogei;  tee  tbal  Ihey  are  properlj  eut-hardotitd,  etpcciallj  Id  iha  baad, 
knife-edge,  and  imp  for  ifan  ciine. 

Tuntilrrt  matt  h«  terifled  eeparalelf,  vilh  great  care,  aixl  Ibtir  h 


fUd-Pin^  aiid  Sfri*j  m 


it  be  csamlDed  that  tbrj  are  of  rifhl 


Sprit^t. — The  ilmi;;lh  of  the  lock-springs,  an  indicated  by  Ike  wdi 
Ihej  require  lo  bend  them  up  to  tbe  ooak-noteh  witbont  eauainf  Uical 
belljr  or  beod  beyond  a  etraigbt  line,  Is  as  follow* : 

Ualn-eprlng  of  rifle  tnoakel,  IBuu,  70  le  76  p 

"  cadet      '■  70  la  "6 

"  pistol  carbine,  TO  lo  71 

SeuN^pring  «f  each,  about  SU 

^riitjf'pmif.  So.  I,--*b«w>  when  the  main-eprinp  are  emiy  ieniwnJ, 
and  will  weigh  from  TO  lo  T.'i  pniinds  wlthnur  bpn<lhip  IictotiiI  s  itnlfbl 
wiling,  or  breaking,  bj  bringing  ibrm  in  ihe 


1 


Sprimff-pror'f.  } 


— Tbe  maln-epHng*  : 


pMillan  of  full  ovck,  In  a  spring-pruuf  which  hubls  35  at  one  Ii 
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fntUioa  m  thtj  at*  htid  in  th%  lock,  for  twelT«  hoort,  to  test  their 
•tnafUi  and  aoiuidBMs. 

^ScrnM.— EiaaiiBt  tli«  forms  of  tbo  •Icmt  and  hoads  of  all  sorows  and 
Um  cvtUttf  of  ibo  ilu^adt,  and  gaugo  them ;  aeo  thai  thej  are  properl/ 


Ltk'fUU9. — Vcrifjr  with  the  propor  gaugee  the  form  and  dimeneions, 
the  a«caracjr  of  the  position  of  the  holee  and  the  threads  of  those  which 
nrt  tapped;  tee  that  the  ptate  is  aonnd  and  free  from  cracks  and  flaws, 
••peetally  atMHrt  the  tumbler-hole,  and  that  it  is  well  hardened. 

/utiiAW  Utkt, — The  locks  haTing  been  put  together,  see — 

1 .  That  thej  are  clean  in  the  inside. 

2.  That  the  sear  works  freeljr  when  the  sear-screw  is  driven  as  far  at 
tt  will  go,  and  that  the  nose  is  sufficiently  stroog  and  falls  properljr  into 
the  notches  of  the  tumbler. 

3.  That  the  bridle  has  no  cracks  or  flaws  about  the  holes  for  the  turn* 
bler-piTat  and  screws. 

4.  That  the  springs  are  well  bent  and  of  good  proportions,  that  the 
iaed  branches  fit  close  to  the  lock-plate,  and  that  the  moTable  branches 
owing  clear  of  it,  without  hating  too  much  plaj. 

•*»    That  the  slits  of  the  <icr4»w*beads  are  not  defectiTe. 

^.  That  the  arbor  an<l  piTot  of  the  tumbler  fit  accurately  in  their  holes. 

7.  That  the  hook  of  the  tumbler  does  not  fall  below  the  edge  of  the 
Wck-plate  when  the  cock  is  down. 

H.  That  the  notches  of  the  tumbler  are  sound  and  smooth,  and  thai 
th#  tumbler  fits  and  turn*  well. 

9.  That  the  main-npriag  twiTcl  is  sound,  bjr  snapping  the  hammer 
several  times  on  the  here  cone. 

10.  That  the  feed -finger  and  spring  are  the  proper  length  and  the  slot 
mt  the  proper  form,  by  running  out  a  part  of  a  coil  of  primers  and  obserr- 
ing  that  they  are  cut  off  in  the  middle  between  two  primers ;  and  that  tha 
feed-finger   rises   at   half-cock  sufficiently  for  the  easy  insertion  of  tlM 

11.  That  the  hammer  fit«  well  on  the  square  of  the  tumbler,  and  thai 
it  does  not  rest  on  the  lock -plate  when  screwed  up  tight,  and  that  it  has 
the  proper  »et  in  relation  to  the  cone. 

12.  That  all  the  part«  wurk  well  together. 

Marki. — The  place  snd  year  of  fabrication  are  stamped  on  the  face  of 
th»  l(«ck- plate.— -the  year  in  rear  of  the  hammer,  and  the  name  of  the  place 
in  front  of  the  msgaiine,  with  the  letters  L'.  8.  orer  it :  an  fsy/#  is  stamped 
••  the  magsiine-CMTcr. 

ymttked  ttrm. — The  initisN  of  the  finish  inspector  and  of  the  maater 
armorer  are  stamped  on  the  rear  end  of  the  fhce  of  the  stock,  opposite  %h% 
leek,  with  ital%f  letters. 


Motttililigt. 
The  fnrDis  and  diiueDiiinnii  btc  iroriBed  with  ilic  ■pprn{irlat«  g«<tK**  ' 
puiorna.     Tlie  Iriggur  ulroulil  be  wrll  nilcnl  tu  the  ^ard-pdMB,  «1ik'tf 
litllo  Ulernl  11U7  at  it  ounniitlent  nUti  lt«  tirt  iiiKTunirnt,     Tbn  ram,  •Ur, 
Mi<I  threads  of  the  icrem  should  be  enrefull;  cinmlDcl.   The  IcMvm  0.  S. 
w  marllcd  on  the  Ung  ot  the  bult-l>Ut«. 

liamrotit. 
The  (enper  of  iha  roJ  U  UMed  by  tpriopng  It  in  four  ilirectloMv 
the  point  nvliog  on  liie  floi>r.     The  mniiliel  rainrod  fthnuU  btnd 
nran  ■  right  line  joininj;  the  ends;  lh«  rod  ibould  apring  b«4ih 
tirftigbt,  wlibout  selling.    lie  eoundneH  ■nit  rrcedam  from  Sasi 
ormcks  aro  H'curUineil  hjr  the  miund  il  gitnt  «li«u  aur|>FDiI»il  hj  Mit 
and  gentlf  Btrncli  with  ■  j>icco  of  Dielal,  and  hj  pauing  it 
or  a  block  of  wooj  or  ihe  closed  Jawi  of  ■  lUe,  preailng  down  iha  *sc 
the  earns  time  an^I  luruing  ibe  rod,  *o  m  to  pretenl  e*e 
to  bapcclioo.     BiSe  and  piilol  roda  are  sabjecteil  lo  (be  laat 
Tb*  illaineier  of  the  rod  and  the  lap  of  Ibo  eci'ew  for  Ibe  vipvr  u« 
with  Ihe  proper  guu)^e.     The  length  U  also  reriSeil. 

The  fona  and  dimenaions  of  Iba  bayonet  ate  TOTified  with  Um  f 
pugM;   the  temper  u  tried  by  >prini;ing   Ibe  bayouti  aluubad  ii 
barrel,  the  point  reeling  on  Ihe  tlunr.     In  c«m  of  doubt,  lb*  ti 
Ibe  bayonet  is  definitely  proved  in  Ihe  following  manni 

Two  iron  sinplee  are  fiied  In  a  pidcr  of  oak  plank  a 
Inebc*  aparl :  one  of  liiem  eerree  aa  a  bridge,  and  baa  notohei  la  n 
Ih*  blade. — iba  olbrr  •eneii  aa  a  etaplv  for  kutdlng  Ihe  point  at  tk 
oloie  to  Ibe  rlaiik :  the  bayonet  ia  flxed  on  a  barrel,  in  the  huu  ot  wbiob 
it  failcncd  ■  bra-i  bait  wrighing  0  pound)  :  ao  Ibal,  hy  inwrting  lb*  point 
«t  the  blade  In  lbs  ilaplei.  Ibo  face  aud  hack  T»ling  allFrnaKly  01 
bridge,  the  blado  ninulna  a  wr.lgUt  of  U  pnundi,  which  (prtnt*  Il  al 
of  an  Inch.     In  tbie  ailimtloo  Ibo  hUd<<  ia  alio  eiamined  lo 
and  oroH-Draeki.     It  ahoutd  nol  remain  bent  after  Ibia  trial. 

The  iniprcior  then  Hitoa  the  blade  near  the  point  and  atrikea  Ik*  d 
■uarlly  on  tba  workbench,  lo  aaeertaiu  ibat  the  welding  ia  aona^. 

If  Ihe  prnof  abnwa  00  defeoie,  b*  *prifie«  the  dlaenKlona  attd  bMW  oTlba 
■nekol  and  ibc  aecursey  of  (be  ehanncli.  lie  rsaminea  ibe  dtmtMmu  of 
Ibeclanp,  III  fvn  Hut  il  fit*  w>!)  lo  llin  kb.inldrtr;  that  it  lama  arenly,  wUb- 
oul  binding  in  any  part;  llial  lite  akip  ia  well  pUo*d  aDd  ftrnily  aoij  Ikal 
Uis  claop-acrew  and  iia  throad  in  Ibe  alud  of  Ibe  vUip  are  well  cwli  Ihal 
Ibo  elbow  baa  iba  propar  fona  and  diuenalnna. 


lb*  point 
lyo.  1^ 
Uab«a^H 

UiaabM^ 
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Mmrkt, — B«jmmC«  w  auirked  on  the  fiee  of  the  bUdo,  neftr  tho  neck, 
i»h  %h»  Uitan  C  8.  ;  Iboie  rtjeet^d  for  defects  that  caimot  be  remedied 
witb  the  ttamp  of  condemnation. 


Tbe  eznaiiftntion  of  the  flock  will  be  directed — 

1.  To  tke  qimliij  of  the  vood :  that  it  baa  good  itraigbt  grain,  is  weU 
■ins  0 Bed,  and  free  from  sap  and  worm-holes. 

Tbe  degree  of  seasoning  is  indicated  bj  the  smell  of  the  wood  at  a  f^esh* 
c«t  place ;  by  the  appearance  of  the  lock  and  barrel,  Ac.  when  remoTed 
ft^om  the  stock :  thej  will  be  ruAted  bj  unseasoned  wood :  hy  rolling  a  thin 
akavimg  between  ibe  fingers :  it  will  crumble  if  the  wood  be  well  seasoned, 
•cWrwise  it  will  be  tough  and  will  bend. 

Tbe  medium  weight  of  a  wcU-Masoned  musket-stock  is  2  pounds ;  a  stock 
m^A^  of  good  walnut  will  not  weigh  Ums  than  1  pound  18  ounces. 

2.  To  the  workmanthip :  that  it  is  free  from  splits,  es peciall/  about  the 
terrel-frooYe  and  hea<ltng ;  that  it  has  not  been  split  and  glued  up ;  thai 
tke  groovea  and  beds  are  of  the  proper  forms  and  dimensions ;  that  the 
reaadittgt  for  the  bands  are  smooth  and  accurate ;  that  the  handle  and 
•eflib  are  of  the  proper  »ife  and  form  ;  that  the  stock  has  the  proper /ell 
or  crook,  and  is  of  the  right  length ;  that  the  holes  are  well  drilled,  and 
that  tboee  for  the  wo^id-ficrewt  have  good  threads. 

In  eaamiaiag  the  be<l  of  the  lock,  see 

1.  That  all  the  edges  are  sharp  and  smooth. 

2.  Thai  thff  b««ls  of  the  sear-ncrew  and  sear-spring  screw  are  not  bored 
4»wn  to  the  trigger  or  to  the  breech -screw. 

I.  Thai  the  beds  of  the  main-spring  and  main-epring  screw  do  not 
pemeftrala  ie  the  barrel. 

4.  ThaA  the  hole  for  the  tang  of  the  sear  is  as  small  as  possible,  to  thai 
tbe  tear  ahall  not  be  wood-bound. 

ft.  That  the  wires  fit  well  in  their  holes. 

Jferis. — The  stocks  in»|>ected  are  marked  on  the  leH  side  with  the  stamp 
•f  approval  (the  initiaU  of  the  inspector's  name)  or  of  eoademnatloa,  aa 
tJM  case  majr  be. 

Jtmfl-t^retei  and  trip^rt  sre  examtne<l  hy  i»crewing  them  on  a  piece  of  ram* 
rn>l  famithe'l  with  a  han«!)e.  to  \rrifj  the  acrurarj  of  the  screw-thread: 
the  temper  of  the  brsnrlie*  i«  te«fMl  br  preMing  the  points  on  a  piece  of 
h«f'l  W'»*»»l,  in  which  proof  ther  "houM  ■pring  b»ck  to  their  proinr  form. 

S^rwJrutn,  I.T  iri««»rting  the  Msile«  in  a  fine,  or  in  a  slit  matte  for  the 
p<irp<>Mi.  and  twisting  ihrm  with  the  hsnd  Te«t  the  ulrenglh  and  ftiie  of 
the  cone- wrench  bj  putting  it  on  a  square  socket  and  wrenching  it  bj 
baiKl. 
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Other  impUmeDtB  ftre  eikmiii«d  bj  ftppljing  tis  appropriAta  pMlaM, 
kc,  and  Ibeir  ■oudcIdcsb  may  bs  further  tvitBil  bjr  atriklng  than  «  imui 

blow  with  It  hummer. 

FiiiiiJicJ  Arms. 

FinislicJ  arma  olTereJ  for  iDspcction  mual  be  taken  •Btirely  lo  |m— w, 
anci  cncb  purt  must  be  examined  aa  abota  directed  j  if  the  parte  hart  b««n 
previously  inspected,  nee  lliat  they  baTe  auOercd  no  aubaeqaent  iiyiir;. 
Thia  being  done,  tbe  arma  will  be  put  (ogelher  and  examined  in  tkair  com- 
plele  etate.  Some  of  (he  arms  in  eTery  lot  ihoutd  be  put  logctbar  bj  the 
innpeclcir  himself. 

The  inspector  will  examine  Ibe  finiabeil  arma  on  OTcry  aide,  to  aec  tbal 
Ibc  |iurta  arc  veil  fitted  logcllior:  be  will  verily  the  principal  d 
and  furma  bj  moans  of  tbe  appropriate  gaufea  and  patlcn 

Barrd. — The  diameter  of  iho  bore  muBt  be  verified  nil 
and  limit  gauges.  Tbe  barrel  ahould  enter  the  grooTe  of  ibe  atock  tu  Ihi 
depth  of  hair  i(a  diameter,  and  should  bear  well  In  the  whole  lenglk  of 
the  groove,  particularly  at  the  breech.  The  vent  ahould  be  aeeume  in  ila 
dimi'niiionB,  position,  and  direcliun,  and  a  wire  should  be  paaaed  into  Iht 
TeuL  through  Ibe  cone  and  cone->eal,  la  see  that  they  are  free.  Tbe  eoae 
should  be  examined,  lo  sec  thai  i<  is  soimd.     The  shoutderB  of  rhe  breech- 
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Um  itUag  of  tb«  bajonei  to  the  barrel,  and  •••  that  the  inside  of 
t^  oo^oi  is  ckMUi  and  free  from  rust,  and  that  the  bajonet-stud  is  well 
Wmied  and  of  the  right  dimensions. 

L0€k. — Eaamine  carcfullj  the  action  of  the  lock ;  snap  the  hammer  on 
ike  eoa«,  to  see  that  it  fits  well.  Let  the  hammer  down  seTeral  times,  to 
J«idf«  of  the  working  of  the  lock.    See,  also : 

1.  Tbat  the  interior  parts  are  not  wood-bound. 

S.  Tbat  the  hammer  stands  off  (0.02  inch)  from  the  lock. 

S.  TiMt  H  does  not  go  off  at  half-cock  when  the  trigger  is  pulled  hard. 

4.  That  it  goes  neither  too  hard  nor  too  easily  when  cocked. 

U,  That  it  does  not  stop  at  half-cock. 

^  That  the  trigger  is  steady  at  cock  and  half-cock,  and  free  when  the 
kasBBcr  is  down. 

7.  Thai  the  fall  of  the  hammer  is  not  stopped  bj  the  heel  of  the  tumbler 
Wisre  il  touches  the  cone. 

ft.  Thai  the  hammer  has  sufficient  sweep ;  that  it  falls  eTenlj,  without  a 
ink,  a»d  that  the  knife-edge  passes  freelj  oyer  the  plate. 

liaw^rt  the  soundness  of  the  hammer  at  the  tumbler-hole. 

la  emamtaiag  a  finished  lock  bj  itself,  obsenre  the  rules  laid  down  aboTe ; 
M«  thai  the  lock-plate  fits  accurately  in  its  bed,  and  that  the  wood  around 
It  is  full  aad  sound. 

Jfo«MfMff. — The  f^ont  part  of  the  trigger  at  half-cock  should  be  nearly 
perpendicular  to  the  surface  of  the  guard-plate;  the  slit  for  the  trigger 
akeuM  be  of  the  exact  width,  so  that  the  trigger  shall  haTe  no  lateral 
■locton. 

It  is  important  that  ihe  gtiard -plate  should  bear  firmly  on  the  wood  in 
e^ery  part;  as,  otherwise,  by  driving  the  tang-screw  too  hard,  the  trigger 
might  be  brought  too  close  to  the  sear  and  the  action  of  the  lock  be  thus 
iatesfered  with. 

The  butt-plate  sbr»ul<l  l)e  well  fitte«l  in  the  centre  of  the  stock. 

The  bands  should  fit  suKKithly  at  the  shoulders  and  closely  to  the  stoek 
aad  barrel,  but  not  so  tight  at  to  require  a  great  effort  to  remoTe  them. 
The  band-springs  should  not  be  too  deeply  set ;  they  should  spring  back 
fre«ly  when  presMHl  down;  the  holes  fur  the  wires  should  not  interfere 
with  the  barr<>l  or  rsfiir<»«l  grooTCf. 

All  the  mouniingt  thould  fit  smoothly  to  the  stock.  The  stock  should 
ha«e  the  prop«r  fall  or  crook,  whirh  it  ascertained  by  applying  the  pattern 
aad  by  trying  the  piece  in  the  |>o»ilion  of  aiming. 

r»T  fighting  along  the  bftrrrl,  it  will  be  teen  whether  it  Is  well  stocked, 
whtther  the  baod.«,  the  front  sn<t  rear  eights,  and  the  ba^uoet,  are  well 
set. 

I¥ee,  also,  Imtfurtton  o/  arm*  m  wnrtr*. 


192 


MANUAL. 


General  Directiona. 

Tlic  iospcctor  U  not  rcHlriclcd  ti>  tLc  pnrliculur  ciktninatiaQ*  aboT«  ■ 
lioacd  ;  he  will  make  an;  olher  examinations  which  he  maj  deem  Bi 
to  ascerlain  I  he  quality  or  an;  part  or  the  armi  anil  Iheir  conformitj  ta  tin 
BlikiiJiird  modcUj  if  he  diecorer  or  auHpect  an;  allempla  on  the  pui  of 
the  wDrlCDieD  to  coTcr  or  conceal  serioui  defects,  he  will  luhject  tlia  bibi 
lo  the  [iioBt  aetere  scrutiny,  in  order  (o  delect  siich  defecle. 

hi  the  inspection  ofcoDtriict  arms,  the  inspector  will  judge  of  theqoaliiy 
of  maleriala  and  workuianship  by  the  rates  which  govern  in  like  rases  el 
the  naliotial  armories  i  that  in.  lie  will  reject  ouch  ariDS  or  pari*  of  ann*  u 
Kiiiilil  lie  condemneil  at  the  national  armories,  and  he  will  receive  aurh  as 
wiiiildbeiipproTedal  the  nalianal  a^^lo^ie^— without  exacting,  in  any  case, 
mure  rigid  conditions  than  are  enforced  at  those  establishments. 

Tbe  ordauDcc  Officer  chnrgeil  with  the  tnnpeclion  of  arnui.  or  the  master 
armorer  at  a  national  armory,  will  cause  at  lea!>l  one  in  rmi'y  of  each  lot  of 
arms  pmei]  by  >  sub-inspector  lo  be  laken  to  pieces  in  his  presence,  and 
he  will  eiamine  them  strictly,  agreeably  lo  the  foregoing  directions,  before 
Hffiitng  his  stamp  of  npproTal  on  the  finished  arm*,  all  of  wbioh  mun  be 
examined  by  him. 

Xiiri', — .\s  n  general  rule,  erery  part  condemned  on  inspection  will  be 
indflihly  marked  with  the  leder  C.  and  excry  principal  part  approved  will 
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»•(  Wvwntd.     The  parti  of  these  arms  should  be  thoroaghlj  inspected 
htiun  browmiftg.  sad  the  fioished  arm  after  heing  browned. 

IXSTKCCTIUJIS    rOB    BKOWXINO    ABM8. 

Matrriah/ur  Browning- 3lutur€, 

\\  OS.  spirits  of  wine. 
1}  OS.  tincture  of  steel. 

\  ox.  corrostye  sublimate. 
1}  OS.  sweet  spirits  of  nitre. 
1    OS.  blue  Titriol. 

]  oz.  nitric  acid. 

Te  be  mised  and  di^^iolred  in  1  quart  of  soft  water;  the  mixture  to  be 
hept  bi  fUst  boitUs,  and  not  in  earthen  jugs. 

|*reTiettS  to  commencing  the  operation  of  browning,  it  is  nccessarj  thai 
tW  barrel  or  other  part  phould  be  made  quite  bright  with  emcrjr  or  a  fine 
th  file,  (but  not  burnished.)  after  which  it  must  be  carefully  cleaned 
all  greasiaces;  a  small  quantity'  of  pounded  lime  rubbed  well  orer 
every  part  of  Che  barrel  is  the  l>^«t  for  this  purpose.  Plugs  of  wood  are 
te  be  pat  into  the  muiilc  of  the  barrel  and  into  the  Tent,  and  the  mil* 
applied  to  crery  part  with  a  clran  sponge  or  rag.  The  barrel  is  then 
ta  be  expoeed  to  the  air  for  twcnty-four  hours ;  after  which  time  it  is  to  be 
well  rubbed  orer  with  a  ttrtl  arratfk'rnnl  or  fcrateh-brmsh,  until  the  rust  is 
emttreiy  remorrd :  the  mixture  may  then  be  applied  again,  as  before,  and 
Is  a  few  hours  the  barrel  will  be  •ufficienily  corroded  for  the  o{»eration  of 
•rratcb-brushing  to  be  repealed!.  The  same  process  of  scratching  off  the 
rwst  aad  applying  thr  mixture  is  to  be  repealed  twice  or  three  times  a  day 
fee  four  or  ire  days,  by  which  time  the  barrel  will  be  of  a  very  dark 
brewa  eolor. 

Whea  the  berrel  is  sufficiently  brown  and  the  rust  haa  been  carefally 
red  fVom  every  part,  about  a  quart  of  boiling  water  should  be  poured 
erery  pert  of  the  barrel,  in  order  that  the  aetioB  of  the  acid  mixtura 
•p<Mi  the  barrel  may  be  destr^ye*!  and  the  mat  thereby  prevented  fh>a 
ri»iag  again. 

The  b«rrrl.  when  coM,  ahouM  afterward*  be  rubbed  orer  with  linsee«l*oil 
er  spermotl.  It  i«  particularly  dire<*ted  that  the  sterl  scratrh^^rd  or 
•rrairh-bru«h  be  u#e«l  in  the  place  of  a  hard  hair-brush,  otherwise  the 
brxiwniog  will  not  be  durable  nor  hare  a  good  appearaace. 

Tbr  browntof  mixture  is  app1ir<l  to  other  parts  of  arms  in  the  same 
tnannrr  a*  to  thr  birr^N. 

About  0  quart f  of  browning-mixture  are  re<|Utred  for  l,tlOO  barrcla. 
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I'amith  for  broimtJ  tron. 

Bhellac _ „   1  ot. 

UragoDH'  blood 1875  oi. 

Alcobol „ 1  quart. 

To  remoce  old  browning:  Plug  tho  Teat  mod  Ibfl  muule  of  tbs  bMTvb: 
immerse  the  browned  parts  for  ona  hoar  in  b«iling  liin«-w»ter  or  Ij*.  U 
remoTO  [he  varnUh  or  grease;  wipe  Uiem,  sad  put  rhem  io  TiDcgkr.  in  ■ 
woodeo  trough,  for  half  so  hour  or  ftn  hour,  when  the  browsing  m»;  b« 
rubbed  off  with  a  rag. 

PACKEXa  SMALL  ARMS. 
Jiox/or  20  R>/lc  M»*i.>:t».  (Plate  27.) 
Tiie  boi  ia  made  of  wcll-seaaoued  while  pine  boards  1  inch  thick :  the 
sidee  and  bolloms  Up  orer  iheends.  i  corarr-pimt,  (jcllov  pine.)  2.35  iocbn 
wide,  1.2-'>  inch  thick  ;  the  width  of  the  corner-piece  is  placed  againM  ibe 
end  of  the  box;  *  rabbet  in  cut  in  each  piece  lo  receife  Ibe  ends  of  a  board 
4.5  inchea  wide  and  .125  inch  thick,  which  forms  the  inner  lining  of  the  im- 
plem en t -pocket.  2  tiid-limiigi',  between  the  corner-pieces.  B.7r>  inehndeep, 
leaving  tbcudI  spaces  abore  iheui,  between  the  earner- pieces,  4.G  inch** 
deep,  fur  Ibe  implemeais.     Tliey  are  fastened  lo  the  ends,  each  with  two 
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4  kmii'tUm^  Meh  1.86  inch  thick  and  2.20  inebeB  wide :  Mch  elinp 
hma  6  tlopiBg  noCchtt,  1  inch  deep,  l.oo  inch  wide  at  the  top,  and  1.8 
l»ch  at  the  bottom  for  (he  model  of  1842,  and  1.45  inch  wide  and  1.7 
laeh  at  the  bottom  for  the  model  of  1855,  to  reoeiTe  the  buttc  of  the 
saehete. 

Ob  the  back  of  the  apper  corner  a  rabbet,  .25  inch  deep  and  .45  inch  wide, 
fce  cuH  lo  receiTe  a  correeponding  projection  or  tongue  on  the  middle-clamp: 
tkia  eenree  to  hold  the  pieces  together,  and  thereby  laye  the  neceeaitj  of 
greoree  en  the  lidee  of  the  boi. 

5  mudat  Hmmp;  each  1.85  inch  thick,  1.10  inch  wide  in  firont ;  a  pro- 
jecting equare  lip,  .25  inch  deep  bj  .45  inch  wide,  on  the  lower  rear  comer, 
i«  it  into  the  rabbet  of  the  butt-clamp. 

2  irf-elmmkfM,  each  1.85  inch  thick  and  3  inchee  wide:  the  eorer  of  the 
Wi  preeee^  on  them  and  keepe  the  muskete  tight  in  place.  A  lip  it  made 
••  iheee  clampe  to  it  into  the   butt-clampe,  as  described  in   the  bait- 


5arB.— The  riie-mueket  (model  1855)  it  1.85  inch  shorter  than  thai 
•f  1842.  For  this  reason  an  tttra  end-piece,  1  inch  thick,  with  eleals 
Bailed  upon  each  end,  2  inches  wide,  .85  inch  thick,  is  placed  in  one  end 
mi  the  bos  preTious  to  putting  in  the  muskets.  This  forms  a  pocket  for 
the  tompione. 

To  pack  (I  box  of  JduskeU. 

Cnfli  the  bajonets  and  let  down  the  hammers. 

The  sbmII  bajonet-clamps  being  fastened  down,  place  the  points  of  the 
bajeaefts  in  their  notches,  the  bajonets  Ijing  on  the  edge  of  the  blade; 
iWa  fi  in  the  large  clamps  and  screw  them  down. 

Plttce  the  lower  tier  of  ten  muskets ;  the  mottles  and  ramrods  In  the 
htlm  in  the  lower  end-clamps,  the  butts  resting  on  the  oppoeito  elamp; 
^wl  two  lower  b«tt-clamp«  in  orer  the  botte  of  the  lower  tier  of  mnskeCa, 
a»d  ^vcr  them  the  two  middle-elamps.  Place  the  npper  mnttle^lampe  la ; 
the  npper  tier  of  muskets  like  the  lower;  pot  in  the  npper  b«tt- 
a»d  the  top-clamps. 

Pnc  the  implements  in  the  pockets  proTided  for  them,  and  screw  on  tk% 


hirkimj  Box  f»r  tu-rniy  Iftjtn.    (PlaU  27.) 

Rites  are  packed  in  the  same  manner  as  muskets,  the  bos  being  made 
like  the  musket-bos,  esc4>pt  in  its  dimensions,  and  changing  the  bmftmti* 
I,  and  a<ldiag  2  rmd  elt^u  and  2  $t*fi  tynmgi ;  1  rmUfI  In  each  si4e. 
imttrwr  dtmfnnom»  of  n/lt-bos. — Length  between  the  end-linings.  50l2 
width,  1*>  6  inches;  drpth,  1.1.5  inchee. 
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WheD  null  kmia  an  to  Im  >«nt  on  ■  loni  t^Tojmgt,  tht  paeUog-baiM 
Kt  pronded  wilh  lia  liainga  ■eeurelj  loldcrcd,  lo  m  to  •xeludo  all 
dampaesB. 

The  elampt  for  the  bajaneti  are  held  dolm  bj  tin  Inapt  toldcred  to  Ik* 
■ides  or  the  tia  liniag,  aad  bant  oTcr  Lha  «lainpa  asd  aereirad  to  Ibem  after 
th«  ba;anelB  ara  in  plaaa. 

T«o  atripe  of  wood,  1.8  inch  wide  and  1  Inch  thick,  ara  placed  oa 
each  aide  of  the  boi,  their  ends  roitiiig  in  nolehaa  cat  In  the  enda  of  tbt 
top-clampa. 

A  tin  coTor  is  then  placed  upon  Ibeat  piece*,  and  the  od|^  of  lb*  Haiaf 
are  bent  orcr  it  and  aoldered. 

Ta  opea  the  box,  a  aaldering-iran  and  thin  knifo  era  required  lo  opra 
the  aoldered  joint,  and  the  cotct  ii  rcmoTed. 

Weitjlu*  of  hoxet  of  Armi  padud. 
20  muakelB  and  appeadagea,  model  18G6,  280  Iba. 
20       "  "  ■■        "     for  aoa-TOfaf*,  301  Ibe. 

20        ••  "  '•      IS42,  285  Iba. 

20       "  "  "        "     for  *«a-Toras»,  800  Ibi. 

20  riflea  "  "      1856,  S21  Iba. 


Packing  Arrm  leilh  Straw. 
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tatt«»  vads  of  tmw  8  iBchc*  long,  made  of  a  haodAil  of  otrmwi  foldtd  ia 
Ikrrc :  cover  tbt  gnarda  and  guard-bo wa  with  ibe  onds  of  tbo  straw  tbat 
fcra  ibeflo  wada,  wbicb  will  bo  siiU  about  12  iaohea  long.  Put  in  aaotbor 
tior  of  10  mufket*  in  tbe  aaine  manner,  making  the  cushioni  4  inebea 
tbkk.  Pack  ibo  implemenU  in  Mtraw  in  ibe  racant  spaeet.  Fill  tbe  boi 
witb  olraw,  •<»  tbat  tbe  coTer  »ball  re<|uire  utrong  pressure  to  keep  it 
dowA.     Put  two  boops  round  ibo  boi,  at  18  incbes  from  the  ends. 

Otbcr  arms,  swords,  etc.,  are  packed  in  a  similar  manner. 

Arms  sbould  not  be  wrapped  in  paper,  unless  it  be  oiled,  as  It  attracts 
••LStore  more  readil/  tban  straw  does. 

PRESERVATION  OF  ARMS  IN  STORE. 

Arrant^ment  and  Mannrr  of  Storing  Amu, 

Arms  are  kept  at  tbe  ar«enals  eitber  in  tbe  boiea  in  wbicb  tbej  are  ra- 
cvived  from  tbe  armories,  or  in  racks. 

Tbo«e  of  eacb  kiad  are  kept  separate,  and  the/  are  arranged  according 
to  tbe  model,  tbe  place  and  /ear  of  fabrication,  and  tbe  time  when  tbe/ 
were  last  cleaned. 

New  arms  are  krpt  distinct  from  ibose  wbicb  baTe  been  repaired. 

Eacb  parcel  sbould  bate  a  label,  intlicatiog  tbe  kind,  number,  model, 
date  of  tbeir  receipt  in  store  and  of  ibeir  being  last  cleaned. 

Tbe  manner  of  keeping  arms  at  tbe  arsenals  is  dHermined  b/  tbe  cbief 
of  tbe  Ordnance  Uepartment,  according  to  tbe  peculiar  circumstances  of 
earb  case,  and  racks  are  constructed  for  tbem  onl/  in  pursuance  of  special 
aaikorit/  from  tbe  Ordnance  Office :  witbout  sucb  autboril/  tbe/  are  kepi 
ia  tmiea.  Tbe  form  and  arrangement  of  tbe  racks  Tar/  witb  tbose  of  tbe 
roMa  ta  wbicb  fbe/  are  placed,  so  as  to  use  tbe  space  to  tbe  bent  adTsataga 
aad  give  light  aa<l  air  to  ever/  part  of  the  room.  Tbe  usual  arrangement 
ef  racks  for  muftkefs  is  ti>  establish  two  rows  of  double  racks,  two  tiers 
bigb.  perpendicular  to  the  length  of  the  room,  leaTing  alle/s  around  tbe 
mom  aett  to  tbe  walla,  and  in  tbe  centre,  if  necessar/.  Tbe  ba/oaets  are 
pesicil  through  tbe  middle-bsnd  swivel,  the  socket  coTering  tbe  top  of  the 
r«mrod.  Other  rack*  of  a  similar  kind  ma/  bo  made  for  riff/t,  earhtmet, 
He.  l\»tt^U  are  su«|teBde*i  b/  the  guard-bows,  oa  hooks  driven  into  tbe 
farr*  nf  the  Hiuvk^t-racks.  or  into  tbe  joists,  or  into  strifis  attached  to  the 
walls  wf  the  building 

II  bea  there  are  neither  rack*  nor  boies  prepared,  tbe  arms  are  stored 
la  dr*  ro«*ms.  arranged  in  r«i«»  a|iart  frum  tbe  wall*,  ■landing  f>a  their 
r.'.ttlr"  an-l  •u|>|>  •T\r*\  \*y  frame*  to  prevent  them  frrtm  prea«inff  loo  mocb 
/<«  earh  I  tbrr.  The  b»>unet  sbould  b«  uniie«l  sad  pssse«l  through  tba 
■aivel.  The/  •huuld  be  covered  witb  tarpaulins  or  eUilbs,  if  necessar/,  ta 
prvcect  tbem  frum  dutl. 
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Arms  of  peculiar  kinds,  anil  •»■>  t«  b«  rapalrad,  ftra  k«p(  Mfanla  fraM 
otbcTs ;  as  also  arms  nnservleeable  or  oondemned  lo  b*  'broken  up. 

Limbs  and  spare  paria  iatcDdcd  for  rcpftir*  of  arait  thonld  b*  ktpt  !■ 
Btore  by  ihemsitlTeB,  ia  a  dr?  p1ac«,  elaM«d  ac«ordlnK  t«  the  kind  of  «■■ 
BDiI  lo  Iho  model  and  Jtar  of  fabriealion,  and  labollod  MMrdlnglj. 

Miitkit  and  riJU  bamU  and  oilier  long  bamis,  itandiBK  on  ibtAr  «■>- 
iK's  1  lliu  piles  coTered  from  (bi  dual  with  rarpaalina  anpported  Mt  ••  not 
to  toucb  Iba  barrels.  I'itlol-iarrtU,  baynntli,  and  olfaer  amall  paita,  in 
drihsers  or  boxes,  properly  labelled.  Slocit,  in  iqaare  pilM,  In  lb*  Uti« 
or  upper  story  of  the  building. 

Care  of  Arttu  in  SUfre. 

Arms  when  receiTCd  al  an  arienat  should  b«  unpacked  and  carefUIy  «!• 
amiaeil,  lo  detect  any  damage  suffered  in  transportation ;  the;  abould  be 
cleaned  and  uiled,  if  tbey  require  it.  Those  armi  which  are  not  lo  ba 
pinccd  in  racks  sbould  be  relurneJ  to  the  boxea,  laid  in  looMly  but  safoly, 
and  ibc  euTer  I'ligblly  faslened  down,  so  ihal  they  can  be  readily  eumined. 

Ail  nruis  in  slore  sboulJ  be  frequently  examined,  lo  see  tbat  Iboj  do  not 
become  rusty.  Those  which  are  found  to  be  rusted  should  be  Jamediately 
ck'iiurd  and  agsin  uiled.  Browned  arms,  if  affected  with  specks  of  rut, 
sh;>uld  be  rubbed  baid  with    linieed-oil ;    nod  if  Ibe  appearance  of  iha 
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PRESBRVATION  OF  ARMS  IN  SERVICE. 

Tk«  oAc«r«,  Aoo-commiMioned  officers,  aod  soldiers  should  be  instmcied 
prmctis«d  la  tlie  nomencUiure  of  the  amm,  Che  manner  of  dismountlnf 
ft»4  ■MMiaung  ihem,  and  the  preoautions  and  care  required  for  their  pre- 
aarfatiea. 

Eaek  aoldier  thoold  have  a  screw-drWer  and  a  wiper,  and  each  squad 
•f  taa  a  baad-tpring  and  tumbler  punch,  and  a  spring-Tise.  Ko  other 
iMflsMffnfs  should  be  used  in  taking  arms  apart  or  in  setting  them  up. 

la  the  iaspedioa  of  arms,  officers  should  attend  to  the  qualities  essential 
to  service,  rather  than  to  a  bright  polish  on  the  exterior  of  the  arms.  The 
arms  should  be  inspected  in  the  quarters  at  least  once  a  month,  with  the 
barrel  aad  lock  separated  from  the  stock. 

Taking  Amu  to  J^ieerM, 

fb  tmit  m^mi  dU  ri/U  wuukH,  modti  1866  :— 

1.  Uaftx  the  bajoeet. 

2.  Pat  the  tompioa  ia  the  muitle  of  the  barrel. 

8.  Draw  the  ramrod. 

4.  Tora  the  taag-screw. 

6.  Take  off  the  lock :  to  do  this,  irst  put  the  hammer  at  half«eock,  them 
■aserew  partiall/  the  side  screws,  aad^  with  a  slight  tap  on  the  head  of 
each  screw  with  a  wooden  instrument,  loosen  the  lock  from  its  bed  ia  the 
stock ;  thca  tura  oat  the  side  screws,  and  remove  the  lock  with  the  left 
haad. 

C.  RemoTs  the  side  screws,  taking  care  not  to  disturb  the  washers. 

7.  Take  off  the  npper  band, 
a.  Take  of  the  middle  bead. 

9.  Take  off  the  lower  baad. 
l«l.  Take  out  the  barrel. 

la  dotag  this,  tura  the  musket  horiiontallj,  with  the  barrel  dowaward, 
botdiag  the  barrel  looseljr  with  the  left  hand  below  the  rear  sight,  the 
nghi  hand  grasping  the  stock  bj  the  handle;  aad  if  it  does  aot  lesTe  the 
scij«k.  isp  the  tumpion  in  the  muiile  gentljr  against  the  ground  or  floor, 
vhtrb  wtil  loourn  the  breech -end  from  the  0t4»ck.  This  is  preferable  to 
lifiiag  the  barrel  out  bj  the  muisle,  because  if  the  tang  of  the  breech- 
mcTTw  should  bind  to  the  wooil,  the  head  of  the  stock  would  be  liable  to  be 
split  bjr  raising  the  muisle  first. 

The  furegoing  fians  of  the  rifle  musket  are  all  that  should  usiaallj  be 
taken  ofl  ur  diauiounted. 

The  soldier  should  never  dismount  the  &«W-«^rt«f«,  p^^^  nde  •ertm^ 

w^JUrt^  Lutt-ylatt^  n^r  ngkl,  t  «/,  mmd  eomt-Mmi  tetiitf  eicept  when  aa 

I7» 
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officer  eouBiden  il  Dec«aMrf .  The  breeeh-Miraw  abauld  b*  Isken  out  oalj 
b;  BQ  armorer,  aod  tuvtr  in  ordinarj  cleaDiag.  The  loak  ahoatd  ant  bt 
taken  apart,  nor  Ihe  bajoncl-clup  Uken  olT,  aioipt  when  ^baolatdy 
necensar;  in  tho  opinioD  of  >d  officer.  If  yraper  a»d  rtgitlar  ear*  tt  Uim 
of  Ihe  am,  Ihit  vill  be  vtry  aelJom  ntcetiary. 

The  parts  which  are  Bpeciall;  Msigned  to  b«  diaraonnted  b/  •■  esp*- 
rieucetl  ariunrer  will  be  Hlated  id  their  regular  order  follttwing  No.  10^  Til. : 

11,  Unscrew  Ihe  cone,  keeping  the  wrench  well  down  oa  the  aqBai*  «t 
Ihe  cone,  to  preTCnE  Ihe  comers  ttom  being  iignred. 

1:!.  Take  out  Ihe  cane-seal  screw. 

in.  Take  oQl  the  upper,  middle,  and  lover  band-spring*,  tuing  >  vtrt 
punch  of  proper  siie. 

14.  Take  uut  the  side  icrewa.* 

15,  Take  out  Ihe  guard,  using  care  to  preTent  injuring  the  wood  at  cadh 
ettd  of  Ihe  guard-plaie, 

10.  Take  uut  the  aide-screw  wa»hera  with  s  drift  punch. 

IT.  Take  out  the  bnlt-plale  screws  with  the  largest  blade  of  Ihe  aorcw- 
drirer,  and  reoioTe  the  butt-plate. 

IB.  RcmoTe  ibe  rear  sight  bj  turning  oul  the  leaf-ipring  screw,  whick 
will  release  the  sight  from  the  barrel. 

19.  Turn  oul  Ihe  breech-screw  bj  means  of  a  "  breech -acraw  wtcb^" 
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S.  T^M  o«i  tk«  fMd-ftjig«r  and  spring.    The  mftgaiiii«-eoT«r  tbould 
twwr  b«  iMktm  off  execpi  when  •btolutel/  neccstarj. 
•.  Thm  eaidi-tpriftg  aad  tcraw. 

AuemUing  Arm$, 

TIm  lock  and  tlie  moaket  ara  pat  togethar  in  tha  infaraa  ordar  of 
lAkiag  tkcm  apart. 

TUB    LOCK. 

1.  Tka  eatcb-apring.  2.  Tha  feed-fingar  and  apnng.  3.  Tba  main 
ppriag  tviveL  4.  Tka  tumblar  and  bammar.  6.  Tbe  luniblcr-icraw.  6. 
Bridla  and  tcraw.  7.  Sear  and  tcraw.  8.  Saar-apring  and  tcraw. 
9.   Main-ipring. 

Bafora  repUciag  tba  ncrews,  oil  tbcm  aligbtlj  witb  good  ap«rm*oil, 
p«itiBg  a  drop  on  tba  point  of  tba  screw ;  alao  on  tbe  arbor  and  piTot  of 
ib«  tnaibler;  between  ibe  moTable  brancbet  of  tbe  springs  and  tbe  lock- 
plata;  on  tbe  book  and  notcbes  of  tba  tumbler.  After  tbe  lock  is  put 
logeiber,  avoid  turning  tbe  screws  in  so  bard  aa  to  make  tba  limba  bind : 
U  laawra  tbis,  trj  Ibe  notion  of  eacb  limb  before  and  after  ita  spring  it 
lied,  and  sea  tbat  it  moTea  wiibout  friction. 


TUB    MCSKBT. 

1.  Tba  barrel.     Drop  tbe  barrel  into  ita  place  in  tba  atock,  aad  aqnaaia 
it  down  witb  Ibe  band ;  giro  tbe  butt  of  tbe  stock  a  gentle  lAp  againat  tba 
%  to  aacila  tba  braecb-end  of  tbe  barrel  against  tbe  bead  of  Iba  stock. 
Z.  Put  oa  tbe  lower  band  witb  tbe  letter  U  upward,  being  carafal  not  to 
tba  stock  or  barrel  in  sliding  it  into  ita  place;  appl/  tba  tbimb  to  tba 
baad-«priag.  to  see  tbat  it  pisjrs  f reel  jr. 
S.  Pat  on  Ibe  middle  band  :  and, 

4.  Tba  npper  band,  in  tbe  same  manner. 

5.  Tba  lock.  Half-cock  tbe  baromer;  take  tba  lock  in  tba  rigbt  band, 
witb  tba  maia-fpring  and  sear  toward  jroo,  balding  tba  slock  witb  Iba  left 
band  bj  tbe  swell,  witb  tbe  butt  between  tbe  kneaa.  Enter  Iba  look  fairij 
iafo  tbe  lock-bed.  taking  care  to  keep  tbe  arm  of  Iba  aear  clear  of  tba 
tnggvr;  preiis  tbe  plate  well  down  into  tba  wood,  aad  tben  tnni  tba 
■latket  vTer.  bolding  tbe  li>ck  and  stock  togetber  witb  tbe  left  band. 

A  Witb  tbe  rigbt  band,  turn  in  Ibe  side  screws,  after  baring  loocbad 
tb«ir  screw -tbreads  witb  fitl.  Observe  tbat  tbe  point  of  tba  rear-acrew  ia 
/U/.  and  sbould  not  project  bejund  tbe  plate,  to  interfere  witb  tbe  baa- 
mer      Tbe  fr«i0t  tcrrw  baa  a  r'luud  point. 

7.  Turn  in  tbe  tang-screw,  after  baring  oiled  tbe  screw-tbread.  Ba 
earefttl  to  see  tbat  each  of  ibeee  screws  are  lomad  irmljr  booM,  kmt  ael 
fmtttd  Obaerre  tbat  tbe  lock  p1a/s  (Halj.  wiibottt  fHctloA,  aad  tbal  »• 
limb  ia  boaad  bj  tbe  wood. 

||.  Return  tbe  ramrod. 


203  OBDNANCS   HAHUAIb 

9.  Befii  tha  ba^onci,  liltr  hBting  oilad  Ui«  oUap  *ai  aoekat  to  prartBt 
chafing. 

10.  Replace  the  tompion.  Oil  Ih*  4loek  well  wilh  aparm  or  liiiaml  eU: 
let  it  BlsDii  a  re«  houm,  an<l  (hen  rub  it  with  ■  woollen  rag  ualil  lh«  vmI 
is  perfectlj  drj.  Repeat  Ihia  from  time  la  time,  and  It  will  prodoea  a 
polish  which  moialun  will  not  affaot. 

Linseed-oil  is  the  beet  for  Ibie  parpoae,  and  it  ahoalil  b«  uad  wkila  tha 
aroi  is  diamoiuted. 

(^caning  and  Care  of  Amu. 

1.  Stop  Iha  hole  in  the  cone  with  a  peg  of  Rofl  wood ;  poor  k  gill  of 
water  {warm,  if  It  can  be  had)  into  the  oiaiile;  let  it  atand  a  ihort  like, 
to  soften  the  deposit  of  the  powder;  pnt  a  ping  of  aaft  wood  tua  Iha 
muiile,  and  ahake  the  water  up  and  down  the  barrel  welt ;  poor  this  ani 
nod  repeat  the  washing  until  the  water  come*  out  clear;  take  oat  the  peg 
from  the  eooe,  and  aland  the  barrel,  nuisle  downward,  to  drmlM  for  »  few 
mom  en  Is. 

2.  Screw  the  wiper  on  lo  the  end  of  the  ramrod,  and  pnt  a  picca  of  drf 
elolh  or  few  round  it,  tufBcieDl  to  pretent  it  from  ehaSng  the  grooTea  of 
the  barrel ;  wipe  the  barrel  quite  drj,  changing  or  drjing  the  aloth  two 
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A  l«ek  h«a,  from  aay  eaiiM,  bceoB«  gaouiiad  with  oil  and  dirt,  it 
MBj  W  ckMUied  bj  Mug  boiled  in  soAp-iuds  or  in  peftrlmth  or  soda  water, 
!•  toeeea  tlie  tbiek  oil ;  but  heat  ahoold  aerer  be  applied  to  anj  part  of 
it  Ia  tmj  oiber  waj. 

TO  CLIAJI   TBI   MOUJITIJIOI. 

For  tbe  »oiwtiafa,  aod  all  of  tbe  iron  and  steel  parte,  ate  tne  floor  of 
mmmj  loieteaed  witb  oil,  or  ioar-of-enerj  cloth. 

For  braee,  ate  rotten-iione  moitieBed  with  riaegar  or  water,  and  keep 
ire*  tfcm  eil  or  greaee.     Use  a  hard  brush,  or  a  pieee  of  toft  pine,  eedar, 
-cloth, 
lore  dirt  from  the  ecrow-holee  bj  tcrewing  a  piece  of  soft  wood  into 


Wipe  clean  with  a  linen  rag,  and  leare  the  parte  eligbtlj  oiled. 
In  cleaning  the  anae,  great  care  shoald  be  obeenred  to  prtierv^  Ue 
mmmtmi  t»  Mrrtec,  rather  than  to  obtain  a  bright  poliah. 

the  barrel  (or  other  parte)  ehoold  be  etriotlj  aToided,  as  it 
to  crook  the  barrel,  and  also  to  destroj  the  oniformitj  of  the  es* 
inish  of  ibe  arm. 
Ic  fce  not  eeeentiel  for  the  maiket  to  be  dismoonted  ererj  time  that  it  is 
for,  after  iring  it  in  flne  weather,  or  when  there  has  been  no 
for  the  wet  to  get  between  the  barrel  and  the  stock,  it  can  be  per- 
fectljr  cleaned  in  the  following  manner: — 

Fnt  a  piece  of  rag  or  toft  leather  on  the  top  of  the  cone,  and  let  the 
hnaimer  dowa  upon  it ;  pour  a  gill  of  water  into  the  massle,  carefallj,  ao 
thai  it  doee  not  run  down  the  outride ;  put  a  plug  of  wood  into  the  mnttlot 
a»d  •hake  the  gun  up  and  down,  changing  the  water  repeatedlj  until  it 
eo«ea  ont  clear.  When  clear,  withdraw  the  leather,  and  otand  the  moaket 
mm  the  mnstle  a  few  moment • ;  then  wipe  out  the  barrel,  (as  given  in  tha 
m€umi  rule  for  cleaniag. )  and  alto  wipe  the  exterior  of  the  lock  and  the 
•nteide  of  the  barrel  around  the  cone  and  cone-seat,  irst  with  a  damp  rag, 
mmd  thea  with  a  dry  one,  and  lattlj  with  a  rag  that  has  been  sligbtlj  oiled. 
In  thie  waj,  all  the  dirt  due  to  the  flring  maj  be  remorad  without  tnking 


If.  howtvrr,  the  hammer  be  obterred  to  work  stiff,  or  to  grale  upon  the 
tumbWr,  the  lock  mutt  immediatelj  be  uken  off  and  the  parts  cleaned 
and  (ouche<l  with  oil. 

Tk  rkmmff  (is  roa/,  when  it  it  broken  or  worn  out. — Afler  removing  the 
•14  eon*,  rnter  tht  new  one  earefullj  with  the  ingers,  before  using  the 
wrvach,  in  oriitr  to  avoid  bruising  the  thread  In  the  barrel. 

It  te  very  important  to  ueo  ao  other  Implement t  than  thote  before  men* 
t toned.  Hj  u»tng  nailt  to  drive  out  tho  wirM,  their  holee  are  enlarged. 
TW  main-tpring  thould  never  be  heated  for  the  purpose  of  either  rmitinf 
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or  lowCTJDg  iU  tem|Mr ;  Ihii  (Icalroji  (ha  «lutiollj  of  iba  ipriag,  maA  At 
lock  no  longer  givoB  fire. 

The  Qotchei  of  (he  tumbler,  the  tdBid'SpriDg  iwirel,  sad,  la  poartl,  iU 
tbc  Juinta  of  the  lock,  shoulci  be  froqueolljr  oilod,  after  flnt  wi|Hag  oC  Urn 
liard  j^eeno  &nd  the  dust. 

Bromid  armt  are  cleaned  bj  rabbiag  then  hard  wilh  aa  oiled  raf  aalil 
Ihe  oil  is  well  ineorpnrated  irllh  the  brewniag,  or  bj  nibbiag  than  witk 
beeiwai  on  a  rag  or  cork. 

Rifled  anna  thonlcl  not  baxe  the  reiiroJ  tprung  in  Lb*  bora  vith  nnHt««a- 
niy  force,  ll  balleri  the  bead  of  the  rod,  and  wears  iqjarianilj  (be 
grooTta.  The  soldier  sboultl  let  Ifae  rod  slide  down  gcnllj.  eupported  by 
the  thumb  and  finger;  and  the  jnapecling  officer  can  saliefy  bimvelf  of  ibe 
condition  of  the  bottom  of  the  bore  bj  geallr  tapping  with  the  rod.  The 
face  of  the  breeeb  can  be  poliahed,  after  waihing,  bj  meana  of  a  cork 
fixed  on  the  wiper  or  ball-screw;  the  poliahed  lurfate  can  be  Men  if  the 
muiile  is  turned  to  the  light. 

Bssidea  all  the  precautiona  in  diamounling,  remounting,  and  eleulsf, 
which  hare  beon  pointed  out  iii  the  foregoing  pages,  babiiual  cara  !■ 
hnndliug  Ihe  arms  ia  necessary  to  keep  them  in  good  and  aerrieeabl*  eaa- 

In  orJtrinj  armt  on  parade,  lei  (be  bull  be  bronghl  gcnilj  to  the  gi 
1  lake  pl»CB  (IB  pattmrBl*  or  htnl  i 
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8ho«ld  aa  tiploded  primer  fail  to  \^\u  tht  charge,  there  mutt  be 
•oavtnre,  or  •ome  obetructioo,  in  the  vent ;  or  tbe  fn>B  naj  be  improperly 
leaded.  After  a  niglii  io  »  damp  pleoc,  a  drop  of  moisture  sometimee 
caQec«a  ia  tbe  veal,  aad,  ualete  removed,  preventt  the  first  primer,  or  cap, 
igaitioK  the  charge. 

It,  bj  aocidcat«  a  coil  of  primeri  become    Mfkeoed  bj  dampnees,  it  eaa 

I  mada  good  agaia  bj  a  ihort  exposure  to  a  dry,  warm  atmoiphere. 

Shookl  the  cocking  of  the  hammer  fail  to  feed  out  properly  the  primer, 
tha  magaiiae,  aad  notice,  while  working  the  hammer,  the  cause  of 
tke  diAcaliy.     It  eaa  geaerellj  be  readily  corrected. 

I.SSPECTION  OF  ARMS  IN  SERVICE.  OR  WIIICU   HAVE  BEEN  IN 

SERVICE. 

im^lemmi9, — Standard  and  limit  gauges  for  the  bore,  limit-geuges  for 
Ika  eiterier  of  the  barrel,  and  a  scrrw-plate  with  taps  for  the  holes  of  the 
Wk-plate. 

Tke  followiag  are  the  principal  poiats  to  be  atteaded  to  In  the  inspection 

eT 


The  amu  brinij  takm  tn  pUreg  and  clean ffl, 

BAsaaL. — Dfj'eeU/or  trhtrk  lk€  barrel  must  6e  comdrmmedtu  vn/it /onerviee. 
The  large  gauge  entering  the  whole  length  of  the  barrel.  The  smell  or 
•taadard  gauge  not  entering,  unlms  the  diminution  of  the  bore  be  censed 
by  the  barrel  being  indeBte<l  or  )»ent,— defect s  which  may  be  reme<lied.  A 
diniautioB  of  the  eitrriur  dismfter  st  the  brrpch  or  st  the  muiile,  so  as  ta 
eat^r  the  small  receiving-gaugtf»s :  this  diminuiiun  in  0.1  inch  at  the  breech; 
tl.US  inch  at  the  muitle  for  arms  with  bayonets,  and  0.iM6  inch  for  arme 
w:thout  bajroneic.  A  diminution  of  more  than  <1.*26  ia  the  length  of  a  pia* 
lal- barrel,  or  !*..»  inch  in  the  Imgth  of  other  barrel h.  Splits,  croes-eracks, 
aad  other  serious  defect 4.  cau»ed  either  by  bad  worluaaaship  or  by  ase. 

E&amiae  the  barrel  careAally.  to  sae  if  it  hare  any  of  tha  aboee  defects, 
aad,  if  ••,  mark  them  with  a  file,  when  not  eery  appareat.  Sea  if  tha 
faay<met-»tud  be  hrokca  or  too  much  worn,  if  the  coae-aeat  be  perfect,  aad 
Its  thrra'l  in  gixnl  ordrr  and  the  vent  unuhvtructed.  If  the  bre«eh*iicrew 
l«  not  tight  after  r-ntrring  *•  or  *'•  thrrad«,  or  if  it  can  l»e  ncrewe*!  down  by 
kaad  «tlh''Ut  ihr  u«r  »f  a  wrenrh,  if  fhr  ihrradt  l>e  not  nharp  and  nuund, 
if  th«  plug  do  not  fill  up  the  whole  l»oi  of  the  female  screw,  if  the  tang 
be  he<^*ken  or  cracked  at  the  ncrew-holr,  or  if,  when  the  breech-screw  ia  ia, 
lae  tang  l*«  nut  cTrn  with  the  ufiprr  fitirface  of  the  barrel,  a  new  breech- 
•crev  i»  rri|uirr4l. 

t\,«B  —  Kiamine  the  chamfered  ead  of  the  coae.  to  sea  that  it  be  aoi 
broken  or  braised ;  examiae  alto  the  thread  aad  the  eeat. 

lt4iusiT.— .\  bajruaec  ia  coasidered  unsareioeabis  if  the  blada  be  I  lack 
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too  sborl-     See  it  it  l>«  aound  Ad  pcrreel  in  kll  it*  psrli.  tiul  If  fl  ll«l 
btttrel;  also,  if  ihe  cUsp  be  in  govJ  order  anil  lurn  frwiy. 

Lack. — See  if  ibe  Gie<I  brBJiabei  of  ili<  tpringi  ti  eloH  t 
plale,  if  the  mofable  brancbei  be  clear  of  it.  and  U  ko;  of  ll 
xtooJ -bound. 

tIaTo  the  ipriug*  and  tbe  bridle  uf  itie  luniblcr  ran***!  wk*M  tl 
pilot!  are  broken.     There  ibould  be  an  ei|ual  apaea  bMwvan  tl 
plate  and  tbe  Mar,  ibe  (umbler  and  tbe  hanuncr. 

If  Ibe  itar  rub  on  the  pUir,  have  it  adjuMed.  The  MciSob  of  tk* 
tumbltr  mAj  be  caused  b;  lb«  bridle  being  badl;  pieroed,  {n  vltlch  e*M 
renew  Ibe  bridle.  If  tbe  liammei  rub  on  one  aide  onlf,  faa**  li  wUotfadi 
ifil  rab  (11(11  J  » III  in.  thn  ni  hnr  rif  thn  Inmliltr  dnrin  nnl  prnjfl  ailKlilaallj. 
and  Ibe  tumbler  should  be  reneveil.  If  Ibe  noUJut  *f  tk»  >—Hg-  he 
brokcti,  or  ibe  edgei  loo  blunt,  bare  them  dreued;  if  Iha  bwA  of  O* 
lumbler  project  beyond  the  edge  of  Ibe  leck'pUU  vhvn  Ibe  hkoUBrr  ii 
let  down,  the  lunibler  ihould  be  renewed.  The  atbnr  and  Ihn  plta4  af  tba 
lumbler  ibould  fit  well  in  their  bolea.  Examine  Iha  ttnt  elvaeljr,  aori  Imtb 
it  renewed  when  ihe  nose  ii  loo  ihin  or  ic  worn  on  the  aide  oeit  tk*  h 
ptale,  allliough  it  tnaj  be  piirfeet  nu  the  ailariar.  If  tba  baa 
il«adjr.  the  lumbler  abonlU  be  renewed.  Trj  tbe  Mtioa  of  lb 
to  M«  that  it  eiplodea  Uie  eap  with  eerlainlj. 

Renew  the  latlt^plaU  when  the  hole*  are  too  much  worn  to  ba  A 
oxer.     Renew  eterj  limb  thai  ia.  broken  or  oraoked,  tba  ««r«wi 
too  much  worn,  or  of  which  the  stems  are  bant  or  Ibe  >UU 
•nlargeil. 

MofHTixoi. — See  If  the  part*  be  complete  and  sound. 

If  the  lang-ttrtic  do  not  fli  tight  in  Ibe  icrew-bole  of  tba  | 
renew  whiebeTer  part  is  defeciiTe, 

Bambop. — Sec  if  It  be  sound  and  haie  a  good  thread  and  be  aif  fl 
proper  length ;  oiherwiae.  replace  it. 

Stock. — Eiamlne  earefullj  lb«  btd  ^  lit  hek.  and  the  I 
band'aprings.     I'resa  tb*  thumb  against  tho/unvi,  lo  m«  If  tkej  be  ■ 
at  the  holes  tor  the  aide  screwa,  and  renew  tbe  •look  if  il  bt  *plil  • 
or  at  any  other  part  to  an  li^urlous  eltenl. 

T/ie  arm*  eomplele 

be  rules  before  laid  down  far  lb*  b 
nee  being  made  for  tbe  aaewaar; 

BEP.*1R.S  OK  ARMS  AT  ARSENAW. 
When  anni  whicb  hb*e  been  in  tbe  bands  of  tba  Imopa  are  It 
etore  at  an  arsenal,  they  abould  be  Inipeeied  by  a  nutler  aimti 
lb*  mipeniaiMi  of  an  olBeer,  utd  cUsaed  m  loUowa: — 
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I       ftamitimhtt  ■!■■ 

^mt  rtfmrmf  tff^mif  *r«  elaiisiflcd  ftceordinf^  to  their  kindi  and  modelt 
ft»d  t«  t^  ttlffnt  of  the  repaira  required.  Each  arm  ihonld  be  marked 
vith  a  ■«mber,  and  the  requisite  repairs  ahonld  be  noted  on  the  register 
•C  JMyicUoa.  to  fuidt  tho  workmen  and  to  goTem  the  iiitue  of  ipare  parta 
reqsirtd  for  repairs. 

kibiitd, — The  foUowinic  repairs  being  always  imperfeet,  the 
r«q«iriBg  them  should  bo  replaced : — Cutting  otT  a  barrel ;  brasing  a 
Ml  a  barrel ;  brating  a  tang  on  the  breech-screw ;  braiing  a  bolster 
••  A  laek-plalt;  reaming  ont  the  hole  for  the  arbor  of  the  tumbler; 
knaing  a  piece  for  a  tombler-hole  or  a  shoulder  on  the  hammer :  hammer* 
haf  Ia  tbe  edge  of  the  hole  to  make  it  flt  tight  on  the  square  of  the  tarn- 
Mar:  putting  a  piTot  to  a  tumbler;  iwisling  the  square  of  the  tumbler  to 
t^  sweep  of  the  hammer ;  straightening  the  arbor ;  braxing  a 
•pIMng  a  stock. 

parts  furnished  from  the  armories  are  in  general /M,  Jinuhfd, 
€md  limprrtJ,  including  the  breech-screw. 

mtmpmri*.  —  To  ^Ju»f  a  n^ir  lock^  the  flat  of  the  barrel  should  not 
W  iM,  but  the  bolsters  of  the  lock-plate  should  be  ground. 

Tbu  i«rr«l  alMuld  ttnt  be  touched  with  a  flie  when  It  has  been  injured 
\ff  nsat.  in  rtpiatrnf  tk^  bmyontt-ttmti,  aroid  cutting  too  deep  into  the  barrel 
a»d  producing  a  projection  inside  :  try  the  small  gauge  In  the  barrel  aOor 
tbu  •permlion.  tnithny  m  a/ar  kctf&n^t,  dres^  uut  the  groove  of  the  socket 
mmi  ream  out  the  socket  if  necessary. 

Mmm  mflkts  mmd  ^fonrt^w^wit  **nlff,  and  no  other  pieces :  the  solder  li 
esMpaseJ  of  two  parts  of  brans  and  one  of  ilnc ,  without  any  tin. 

Irrrpamftlt  Artn*. 

Arms  are  considered  irrt/HtrahU  when  both  the  barrel  and  stock  are  unflt 
for  seitke;  or  when  the  arms  require  Tery  ettenaive  repairs  and  the  parta 
csu  be  made  useful  for  repairs  of  other  arms.  They  can  be  broken  up 
•uly  by  special  authority;  and  they  •honid  therefore  be  o{Ie«l  and  pre- 
red.  in  order  to  be  tuhinttteii  to  an  io»|»ectur,  as  prescril>e*l  in  the  Ord* 
KeguUtions. 

When  arms  are  broken  up.  the  part^  are  clashed  either  a«  $^rrir*alU^ 
'■paraljf#.  or  «a«rrr»r#4&// ;  thotie  of  the  last  class  ihould  be  turne<l  into 
vlore  at  f^r^p  trom  or  ttttl,  ^f, 

KTRENGTII  .\ND  IH'R.^UILITY  OV  SirHKCT-B.IRRELH. 

To  t«Bi  the  strength  of  muaket-barrel*.  model  185A,  they  haet  been  flr«4 
with  an  increasing  number  of  cartHdgee,  until  the  fortu  of  the  etploaiou 
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of  th*  flrat  two  aartridgM  wu  anabU  to  driTc  ont  lh«  other  eharpi,  ami 
the  g»  escaped  through  the  Teat,  leaving  the  baml  ntiiBjnrod. 

Tbe  elrtnglh  of  the  barrel,  therefore,  fuTDuha  eTcrj  raqnlait*  ■eonritj 
against  the  accident  B  of  aerTicesnd  the  want  of  care  odth*  put  of  thoMldiw. 

Eiperienoe  haa  ehowu  that  a  muaket- barrel  aaj  be  flred  2A,000  Umm 
without  becoming  Qnierrioeabla. 

Barrels  which  are  oondrmned  ia  aenrioe  are  almost  alwaja  Iho  naolt  af 
accident,  tctj  rarel;  f^m  enlargemcnti  of  the  bora  or  from  the  diBiBslMB 
of  (lie  exterior  dimenaians. 

The  following  trials  of  the  strength  and  durabilitj  of  the  Frooeh  milRkel- 
barrel  are  taken  from  the  AuU-MSmoirr.  The/  refer  to  the  smoolh-bor* 
musket:  It  is  to  be  obacrred  (hat  the  charge  of  the  Frenah  mnakcl  waa 
formerlj  \62  grains  Troj,  priming  Included,  (or  14fl  graiaa,  exelnslT*  sf 
priming,)  and  is  therefore  considorably  greater  than  oar  present  lerriM- 
chirge. 

In  eiperiments  made  in  1606,  barrela  reduced  0.18  Inch  at  the  brssefc 
bore  a  double  and  triple  charge  with  one  ball,  or  2  oartridgee  pland  Ma 
oier  the  other. 

Other  trials  were  made  in  1629,  at  the  mannhotorj  of  Mnlsfg,  on  arms 
sent  tbero  for  repairi,  which  had  been  a  greater  or  less  lime  in  the  haad* 
of  tbe  troope.     The;  furnished  the  following  results: — 
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M.  A  bwf«l  with  ft  d«fiei  wkicli  might  h*?«  tMAp«l  the  iotpteior  at 
th«  %rmoTj,  bort  tht  t xplotion  of  8  cartridges,  rt gularlj  ioterted.  After 
■vtilaiioB,  which  aaj  haTc  eaoMd  a  radnetion  of  metal  in  aoma  parta,  ii 
asy  oCill  be  ntcd  without  danger. 

Fiaatl/,  the  diminotiona  of  exterior  diameter  which  maj  be  prodneed  la 
mtdkmmrj  aerrice  are  acTer  auffieient  to  be  daagerona.  In  thete  triala,  bar- 
rale  erigiaallj  0.272  inch  thick  at  the  breech  did  not  borai  when  loaded 
vkh  t  eartridgea,  oatil  the  thickneea  waa  redneed  to  0.160  iach^  aad  with 
1  cartridge  to  0.091  inch. 

SfHtre  I\trU  rtquirtti  for  the  rrpair  of  1,000  RtJU  Mu$Uet9f  and  oho 
1,000  Ciitlrt  Rijie  MuBktUy  during  one  year  in  tkfJieUI. 


Tip  for  etocka 

Tip>riTeCt , 

Baavod-etope 

ffcoefca 

Batt-phoee 

Btttt-plaie  tcrewi. 

Owari-platea 

Gaard-Dowi 


Oward-bow  iwiveU 


•• 


•• 


•• 


•• 


«• 


nveia. 


BUta .. 

Triggers  M. .•••••  •••  .•• •  •. 

Trigger>scrws.  •«.. < 

Oaard-pcrews 

Mghc-baM« 

ftight-learea 

Sight-leaf  springs 

••        ••       screws 

Mght-joint  pins 

Hight-aKdes 

fftght-sltde  springs 

••        ••     ritets 

Leaf'sight  base 

firH,  leaf 

Second  leaf 

Joiatecrew 

|l«*e-t<*r^w 

Front  "ighi* 

Bre#rh  ••crews 

t'oaea 

Vent-screws 

ftarrelt 

Tst»g-aer«>«« 

rpper  bands 

Middle     ••      

Lower      ••      

rpper  bend  springs 

Middle     ••  


No*.  I 

10  . 

20 

10  . 

60 
6 

25 

10 

10 

75  I 
100  .i 


60 

25 

25 

76 
100 
KK) 
lui 

164) 

16<l 
1C4> 
160  i 
SOOl 
60' 
60' 
60.i 
fiO 

25 

20 

75 

125 
«» 

r.0 

60 

80   ; 

311 

so' 

811 


Lower  band  springs ^ 

Middle  band  swisela.^ 

••        ••       riseta.... 

Lock-plalea. ^ 

Magatine-corer  elnda. 

Magasine-corera 

••  ••      riveta... 

••  •«     catches 

"  ••  ••    screws 

reeding''Spnngs  •••*.••.•••••••••• 

••  ♦•        acrews 

**        Angers 

Main-spring  swivels 

••         ••  ••       rivets.... 

Hammers 

Tumblers. 

Tumbler-ecrews 

Bridles 

Bridle-screws 

Meara.. 

Dear-screws......  ......  ....M  ».... 

near-springs  ....................... 

••        ••       screws 

Main-springs ^ 

Hide-screw  washers 

Hide-screws 

Ramrods 

Bsjonets 

Bajronet-clasps 

Bajonet-clasp  screws 

Arraxiuois. 

Wipers 

Screw-drivers 

i*eii-screws. ......  .....*..«  ......*•. 

Hpring-rises » 

I omplons. ........  M....  .**•*..•« ... 

Baad-sp.  and  tnmbler-pnnch . 


Nos. 

80 

76 

100 

8 

60 

76 

100 

76 

100 

800 

160 

100 

20 

60 

75 

76 

125 

26 

126 

40 

126 

126 

126 

126 

t  00 

2IMI 

1«HI 

75 

Kai 

KjO 

I 
'  75 


I  7 
I 


26 

26 

100 

i  ^ 
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Spare  ParUfor  1,000  R!Jtr»  {Model  1855)  one  ytar  «i  duJttU. 


BmmlM. _ 

80 
20 
10 
80 
60 
2 
& 
25 
20 

100 
20 
SO 
20 
SO 
&0 
60 
60 
10 
40 
10 

IliO 

SiJe-sgrev  irm«b«n.. ........... 

Ou.H-pUte« 

9> 

l"f. : :=::;:;::::: 

Look. ~ 

Lcwk-platM. 

"•■i«u'i!ili 

tiTM* — 

TriM« 

10 

Tnmbtera - ~ 

Bult-plale „,._„ 

M 

t 

aa 

6 

Boi-pUlM  wi<h  oatekM. - 

10 

» 
w 
lo 

M 
M 
U 

III 

8u;;.....""r.:::::::::::-~~ 
ii.r"r;ir'i'":!:"'"r.."T.""! 

■'       pwiTel) „ 

■'        HT«U 

AKMOKKm  S  TOOUI. 


amJ  kimd  •/  Armort^t  Toei*  rtfuirM  for  any  nvmbcr  of 
\,frtiWL  1  foI2,  of  an  Armory  or  Ar»fnai,foT  Rfpairt,dx. 


raticr.WiM 

■•       diM. 

■'      ^'••P^- 

grsdnalfd    mi 

rMifm _ 
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Nvmher  and  kind  of  Armorer'*  ToeU,  Ac. — Coniiniud. 


...w^. ...... 

. 

. 

=> 

- 

- 

- 

- 

* 

• 

" 

-7^' 

TOOLS. 

i 

Dies,  aorev-cnlting 

n 

ifl 

U 

IK 

lit 

IB 

m 

n 

18 

IK 

11 

11 

"     ah.Ting 

R 

3 

a 

a 

» 

»!    > 

Drillia  E-ooll  »ri »  - 

1 

1 

I 

1 

1 

I 

1 

'i^  1 

'1  ' 

1 

M 

«   « 

DJTidcrs...^ 

I 

1 

1 

] 

1 

1 

1 

1 

Dog.,.urninB...- 

H 

H 

K 

8 

i 

z 

1 

1     > 

Formers,  forger'a 

1 

1 

1 

1 

I 

I 

1 

FUlier».  forger'i 

1 

1 

1 

1 

1 

1 

1 

FufDacei,  porUble 

1 

I 

I 

1 

' 

1 

1 

Oaugcs,  sc.  ciutitig 

I 

(i 

n 

(1 
I 

! 

1 

1 

0 

■ 
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and  kind  a/ Armortr'i  TooU,d-e. — CoDtiawd. 

10    U    la 


TOOUL 


Maadnl^  f«r|[cr'B  .. 


" 

j™  .... 

lloahb.  KTiad-whMl .... 

Sisr, 

PaM,  «Bpp«r  TtlrioUag. 

"      lU - 

■•      uamUai 

"      ibact  Iron 

Timtm _... 

rUmt*.  Hoelier'a. 

Fovdar.  caalMar 

Plofi.  e«Hhr* ^.., 

pMlTlBR 

Paarbc^  kuiwlfd 

hBodlvd 

•I««"ll 

r*ib,  ir«od 

inn  w»hiB||.., 

ftiida,  wtping..... 


I,  wtpii 

rlflU 


ll»B... 

B— »»«.*.'.".'.'.'.'.'.'.'."!.' 
Rulr*.  c*rp«ni*T'* . 

lUx*.  airr'i 

KKk>.  ■lattl.l*.-.. 
Kuada.  iiraithtcHiBf  bli. 

l^cnl**.  |tn.lu>l«) 

--       imnd-nl 

mm]«>D.I  KFiitho   

Bawi.  hkoJ 

■■      Bflal  rircular  .... 

■■       Uck 

"      M.x'kir* 

"      wfc'P 
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OBDXAXCK  MATIDAb 


Jfim^er  and  kind  o/Armorer'$  Todt,  Ac.— GoBdada4. 


TOOLS. 
Shetali,  nnitb'i... 

Sorew-driTerB 

Screw-pUlsB 

Screw- BtOO  It » 

Scribors 

Sets,  uaorted 

SheftTS,  hind 

SledgH.„ 

&oiri,  cut  iron.... 
Soldering -oopper  . 

Bpoks-ihiTiss 

Bpribg-proani 

Sqiuraa,  2-fHt.... 

trjing.... 
Slakes,  iron 
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LUi  of  Verifying  GawQtMfor  tkt  Rijlt  Mu$kei,  Modd  o/1855. 

Eftck  Mi  of  gMKc*  <•  distinguUhetl  by  the  t«rm  *•  Riflb  If  itscit,  U.  8.," 
•mi  tk«  BsoilMr  lo  eoffretpoad  with  thoM  eoaUlaed  in  \h%  following  litt, 
witJi  doocripcion*. 


1 


H 


10 


11 


fon  mABftBLt. 
lUntorM  tht  tito  of  the  bore,  .58  inch  diamoter. 

I     Metffvree  the  depth  of  the  groove  at  the  mutxle,  .685  inch. 


Oreetf  Gmmjft,  Xo.  2: 
lloniaret  the  depth  of  the  groove  at  the  breech,  .595  inch. 

Dimentiom'Gmmft^  So,  1  : 
Showt  the  distance  between  flatu,  Tertical  diameter,  poailion  of  top, 
left-hand  bevel  and  oval,  itie  of  tenon  at  ehouUier,  aads  of  the 
two  tUta,  and  one  boTel. 

DimimmomGmu^e,  Xo.2: 
8howi  the  eitorior  diameter  of  the  barrel  at  the  batt,  at  1.6  ineky 
2.6  inehee,  5.5  inches,  9.875  inehee,  21.6  inchee,  88.26  inehee, 
f^^om  rear  end  of  barrel,  and  at  top  and  bottom  of  bajonet-toekety 
and  the  length  of  the  bejonet-tocket. 

Corrtepottding  with  Xo.  5. 

Bsrrtl-ituUa': 
Holds  berrel  and  marki  the  above  pointj  for  mcBforraMBi. 

8how»  dimensions  of  barrel  at  batt,  position  and  form  of  cone  %mX^ 
direction  and  position  of  tap  for  cone-screw,  position  of  Ttmi- 
•crvw,  shape  of  tang,  and  position  of  tang-screw  kole. 

JUmt'Stfkl  MorttM  Gouge  : 
Shows  the  position,  depth,  width,  and  bevel  of  BMrtiM,  tad  tl^ 
poeitton,  site,  and  depth  of  rear-stght  screw-hola. 

Omm§9/or  Commi^bort  n/  Borrtl  : 
8howt  length  and  diameter  of  the  connterboiw. 

7|  .  T^OoMf*  for  BoTTf I' Thread: 

I     Shows  length,  depth,  and  width  of  thread. 

8     i  Boyonet-  Stud  mmd  Borrti-  MusiU  : 

hhows  the  height  of  stud,  distance  of  stod  from  mniile,  tad  dlai* 
meter  of  barrel  at  3.U3  inches  from  the  muitle. 

f^omt'Stgki  iimuft : 

8howt  height,  length,  snd  form  of  sight. 

Borrtl,  Sijfkt,  and  Hod  Gauge: 
Shows  position  snd  mortise,  oerew-hole  for  rear  idght,  kagth  of 
barrel,  position  of  front  sight,  Ungth  of  ramrod. 

tht-  Gauge  for  ilrsrr A-  Sertw  : 
Shows  siie  and  oomman«emeni  of  tlwand,  kagth  af  bad/,  diiBieHf 
of  the  bodj. 
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LUi  of  Verifying  Gaiigt$/or  the  Rijle  Mu$kei,  Modd  of  1855. 

Eack  Mi  of  gMKc*  i*  distinfuUhetl  by  the  Urm  *•  Riflb  If Ptcn,  U.  8.," 
•mA  ikn  umrnhvf  lo  eorretpond  with  thoM  eoaUlaed  in  ih«  foUowiDg  litt, 
villi  d«tcripciont. 


fOft   BJlBBBLt. 

IUmotm  Ui«  tiM  of  the  bore,  .68  inch  diameter. 

Gromn-OMmft^  No,  I: 

Sf  etffvra  the  depth  of  the  groore  ti  the  mattle,  .685  inch. 

Oreetf  Gmugf^  Xo.  2: 
MeMoiTf  the  depth  of  the  grooTe  at  the  breech,  .696  inch. 

Dimemnorn'Ommft^  So.  1  : 
Shows  the  dittance  between  flats,  rertical  diameter,  poeiiion  of  top, 
left-hand  berel  end  oTal,  itie  of  tenon  at  ■houUier,  ends  of  the 
two  flats,  and  one  boTel. 

Dimimsiom-Gmm^e^  Xc.  2: 
Shows  the  exterior  diameter  of  the  barrel  at  the  batt,  at  1.6  inehy 
2.6  inehes,  6.6  inches.  9.876  inches,  21.6  inches,  88.26  Inehee, 
f^om  rear  end  of  barrel,  and  at  top  and  bottom  of  bajonet-toeket, 
and  the  length  of  the  bajonet-socket. 

Corresponding  with  No.  6. 

Holds  barrel  and  marks  the  abore  points  for  mcnfortmeni. 

Shows  dimensions  of  barrel  at  bati,  position  and  form  of  cons  Bsnlt 
direction  and  position  of  tsp  for  cone-screw,  position  of  Ttni- 
scrvw.  shape  of  tang,  and  position  of  tang-screw  hole. 

Shows  the  position,  depth,  width,  and  bevel  of  moriine,  and  thn 
position,  site,  and  depth  of  resr-srght  screw-hole. 

G^m^/or  C&mnttrhort  of  Bttrrei  : 
Shows  length  and  diameter  of  the  counterbom. 
7|   I  Tt^Gmtift  /or  B^rrft- Thread: 

Shows  length,  depth,  and  width  of  thread. 

8       Bm^otui'Stmd  9md  B^rrtl- MuttU  : 

hhows  the  height  of  stud,  distance  of  stnd  from  mntalot  Mi4  di** 
meter  of  barrel  at  3.03  inches  from  the  mutile. 

Hhows  height,  length,  snd  form  of  sight. 

10  Barrtl,  St^kt,  and  Rod  iSnu^t: 
Shows  position  and  mortise,  serew-hole  for  rear  sight,  length  of 

barrel,  position  of  front  sight,  length  of  ramrod. 

11  Dm-  Gmug€  for  Brmtk-  Scrtw : 
Shows  sise  and  oommanaemeni  of  thfend,  length  af  bad/,  dinMMf 

of  the  bodj. 


OSPirAIfOK  HAiniAlM 


rOK  BAKMLI. — OtntiiiiuJ. 
Linit- Gauge  for  Brttek-Strof  : 
ShowB  Duiiiinum  ilia  of  thread,  limit  of  ei 
and  lengtb  of  it«m. 

Rieciring-Oavgtfor  Loti-Plale : 

Shows  lbs  fonn  of  the  look-plate,  aad  thicliaci). 
Uck-Plalt  6a^,! 
Showi  tbiokneu  of  plala  and  be*al,  Ihiokaaai  of  plate,  neteb  far 
main-apring,  IbiekDcuor  boUler  and  plate,  heigbt  of  b«IUcr-bodj, 
and  beighl  at  notcb. 
Tunhlir-  Qaugt : 
Has  a  reoeltiog  caTiljp  to  ahoir  the  form  of  tumbler,  diameter  ef 
arbor  and  iquare,  thickncit  of  bodj,  Icagtb  of  arbor  Mid  a<)aaie. 


t  of  fUot,  positi 


of  IviTfll-piB 


Tunbltr-Oaage,  No.  2: 

Tula  ibe  Ihriad  in  ibe  lumbler. 
Bridtt-  VoKj/i  ! 

Shows  tbi  form  of  lb»  bridle,  potitioi 
nasi  of  bodj,  ind  ihicbaess  at  eje. 
Star-Gaagt: 

R»ceiving  caTilj  abows  form  of  »< 
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foft  LOCKS. — C9mtmu4J. 


22)  I  Mmm-S^hmf  Ommgt,  Xo.  2 : 

8Imv«  tkt  tkiekaeM  of  long  brMieh  eloM  to  Uio  hook,  opposite  the 
end  of  ehort  branch,  cIom  to  stud,  thicknefle  of  ehort  breach  eloee 
to  UBf ,  opposite  to  stud,  end  et  centre  of  tnng,  end  height  ebove 
top  of  tang-slope. 

Jser  Sj^rmg  Omt^: 
flhews  spread  of  spring,  length  of  arm,  sise  of  stnd  and  Ageing  of 
B»aU  branch,  position  of  stud  and  pin-holee,  thickneee  of  metat 
i         at  eye,  width  at  aaMll  end,  width  of  metal  at  bodj,  width  of  bod/ 
I         adjoining  eye. 

24     \  Tm^Gmmgf  for  Lock-Scrnp§,  Tn^tr,  fVe/,  ee^  BaynnH'ClMp  Screw: 
j     Shews  the  length,  diameter,  and  thread  of  each. 

3»     '  CMMT-refrA,  Fetd-f^ngfr  Spring,  amd  LocJk-Svipti  Oamgt: 

\  Shows  the  proile  of  the  cover-catch,  length  and  thickness  of  foot, 
body,  and  head,  shspe  of  head,  Anger-spring,  shape  and  width 
at  bend  for  screw,  shape  and  position  of  swivel-pin  holee,  poeitioa 
and  sise  of  armii,  length  of  arms,  and  thickneee  ef  body. 

»       Fwtd-Fkmftr  Oamgt: 

Shows  form  of  finger,  position  of  stod,  length,  thickness  at  stud, 
{         thickneee  of  body,  width  of  finger. 

27     '  Jfefe0ia#-Cor«r  iiaugt : 

J  Shows  form  of  cover,  position  of  catch -notch,  thomb-nall  notch, 
I  position  and  distance  between  Jaws,  sise  of  rivet-hole,  thickneee 
j  of  Jaws,  round  of  Jaws,  chamfer  of  cover,  Ihiekneee,  diameter  of 
Jaws. 

LlAf-StOBT,  MODBL  Of  1869. 

Omtfifor  Be«#,  jVo.  1  : 

Shows  the  profile  of  side  of  base,  thickneee  of  fitace  and  distance 

between  fencee,  length  of  baee  Inside,  width  and  form  of  curve 

at  rear  end,  length  of  curve  and  poeltion  ef  serew-holeand  steadv* 

pin  on  under  side,  thickness  of  heed,  body,  and  diameter  of  the 

I  ecrew,  length  of  screw. 

I  Qmrngffvr  B*u^  So,  2: 

f  Shows  the  position  of  the  ecrew  and  steady-pin  holee  nad  slot  for 
the  tenon,  ae  in  the  barrel. 

Gmmft/**r  Firti  Ltaf: 
Shows  the  length,  width,  and  thickness,  thickneee  of  ears,  distane* 
between  ears,  and  position  ae  aeeembled. 

'  f#euf#/9r  Stetmd  L^f: 

Showa  the  form  of  the  Ride  of  the  100-yard  range,  form  of  the  side 
of  «KM>yar>l  range,  width  of  leaf,  thickneee.  width  of  Joint,  end 
position  as  assembled ;  ehowing  the  form  and  poeitioa  of  aotehee, 
and  the  angle  of  inside  and  outeide  ef  leaf. 

fjmnff/ttr  Jvtml-Srrtw  : 

Show*  Ike  length,  dismeter  and  thickaens  ef  head,  diameter  ef  bo^y, 
aad  site  of  thread 


OBDNANCK  HANDAL. 


vovira'niiis,  ato. 

BuU-Plait  Oaugt,  No.  1 : 
ReceiTes  Iba  pUle  and  shnwi  ili  rorm,  potition  of  wrcw-kaUa,  (o- 
litian  and  liic  of  notch  Tor  pulch-boi. 
Hutl-Plalt  Gaugt,  No.  'i  : 

Shows  thickness  of  heel.   Ihicknrsa  of  to*,  ifaivknna  k1  tarawtt, 
Ihickneas  of  bodj,  Utenl  ourTe  scross  bod;.  Islaral  fluri*  teram 
lang.  longitudiaai  cunatura  or  botlom  of  ptaLe. 
ill-riati  and  Guard-Screw  Gauge: 

Show*  Torm  of  head  and  reiBforoe,  diamGter  vaA  leogtb  of  M««,  lb« 
shape  of  thread. 
Band-  Gaupt : 

"ho«a  width  and  IhickneBi  of  bod;.  «idlh  and  ihicknca*  of  awinf- 
ilud  for  niiddlo  band  an<l  guard-bow  alnd,  r«uad  of  alod,  Uuck- 
ness  of  swivel  and  stud,  aiie  of  awHel-wira. 
Sand-Mandril  Gmyt,  So.  1 : 
Shows  Interior  of  upper  band. 
and-Sfandrel  Gaugi,  Ifa.  2: 
Shows  interior  form  of  middle  band. 
Band-Mandrtl  Oaugt,  No.  3  : 

Shows  interior  form  of  lower  band. 
Gaard-Plale  Gaagt: 

Receives  (he  plale  and  ihows  its  form,  position  of  Mu4  for  irimcrr 
'         ir-hule».  position  of  guBrd-boi   '    ' 


'\ 


VXEIFTINO  GAUOM.  219 


of  uag*tertw,  dUmeter  of  head,  of  ■ioni,  of  thread,  and  leogth 
et  ierew. 

Am  if^D  pal  term,  eomplele. 

I 

{  SATOXIT. 

44 

Bhewa  length,  width,  and  set  of  blad^ 

Shows  c lienor  diameter  of  socket  below  bead,  and  diameter  of  bead. 

46  ,  Stk€i'0^m§*.  So.  2 : 

l^ows  exterior  diameter  of  socket  at  top  and  bottom. 

47  Mmmdrtl'  Gmift : 

Shows  form  of  socket  at  lower  end,  site  of  cut  for  stud,  length  of 
j         socket,  site  of  grooTea,  position  of  clasp. 

4I>       BUJe-Omm^*: 

Shows  enrre  of  (Vont  flote,  the  thickness  of  metal  at  commence- 
ment  of  front  flote,  at  7|  inchea  and  14|  inchea  firom  widest  point 
of  blade. 

49       Dmunnon^Oaugt :  / 

>      (To  be  applied  before  the  clasp  is  pot  on.) 

Mows  position  and  site  of  socket  at  clasp-stod,  position  and  site 
of  clatp-stod,  relative  position  of  bridge-bead  and  clasp-stod, 
I         disiaace  from  top  of  slot  to  top  of  socket. 

(To  be  applied  before  the  clasp  is  pot  on.) 

Shows  lower  cunre  of  neck,  opper  conre  of  neck,  diameter  of  neck, 
I         and  relative  position  of  neck,  bead,  and  bridge. 

Shows  corree  of  Jonction  of  neck  and  socket. 

Shows  profile  of  back  of  blade  at  the  commencement  of  back  flotet, 
at  termination  of  berel,  at  middle  of  blade,  and  1  inch  from  point 
of  blade,  and  the  width  of  blade  at  the  aboTo-mentioned  pointa. 

nAMBOD. 

Shows  profile  of  head,  neck,  and  swell  for  6}  inches,  diameter  of 

head,  diameter  at  'J.***  inches,  diameter  at  5  inches,  diameter  of 

.  Uxljr  at  7  inches.  \Kh  inches.  •!()  inches  from  Urge  end,  diameter 

'         at  »(«rt  of  thread,  and  form  of  cop;  the  thread  same  as  in  model 

of  IHKI;  length,  a<(.f;2.i  inches. 

U\      Bod-lluldtr: 

Marks  poinu  ai  'i.&  inehea,  6, 7, 1S.6,  and  ao  inches  f^om  large  «»d, 
at  start  of  thread,  and  given  true  length  ef  rod. 

If 


ORBMANOC   UANDAL. 


Profile- aaus'-- 

Shows  tba  curts  or  Bhap*.  lengtb,  position  of  b»adi.  Up,  aai  ihtf* 
of  bulL 
Banontl-Ciatp  Manirtl-Gaugt: 

Sbowt  exterior  uid  interior  iIm  of  olaip  when  the  aerav  la  ia  i(« 

iJUowi  IhioknesB  of  bodj,  Ihicknesi  >t  bridge,  wjdth  of  UvA,  vidlh 
of  body  et  notch,  poiilion  of  Krew-hola,  ronnd  of  alnd,  reMirlBg- 
tool  for  form  and  liic  of  fioisbcd  cUip,  with  potlUoa  of  bridg* 
and  notch. 
Tgi-Geugi! 

SbowB  circular  cut  for  barrel, 


SbowH  aiie  and  IbiekneM  of  collar,  thread  for  tierew.  aiic  of  bod^. 
■iic  of  boltom  of  cone,  eiic  of  lip.  profile,  eiie  of  lop,  throat,  and 
ICKM  pan  of  T»Bt-hnle,  upper  ^UTftce.  winnre  enrf  diimetrr  '••' 


SereH-- Dripir  Gtiut/e: 
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k  OAUOM  worn  UtfLM,  MODIL  OF  I806. — Cimtimmtd. 

81n»wi  tk%  diftm«i«r  of  Ui«  barrel  at  tbe  inoisl«  and  other  pointe  ia- 
dicaUd  bj  No.  65. 

8bovt  length  of  etad,  diRtaoce  from  muiile  to  lower  end  of  etad, 
tbickaeas  and  form  of  ttnd 

t  ;  /VMil-SyAl  Gmuft: 

Sbawi  baigbt  and  form  of  front  light. 

Sbowt  the  poeition  of  the  front  eight  and  of  the  mortiee  and  ecrew- 
bole  for  the  rear  eight. 

14     BmU-MandrH  Onuge,  Ao.  1 : 

Sbowe  interior  of  upper  band. 

•S  .  Bmmd^Mmnirti  Omugt,  So.  3 : 

8bowf  interior  of  lower  band 

ttmmrod'  Omuge : 

Sbowe  profile  of  head,  neck,  and  ewell,  and  diameter  of  head,  neck, 
ewelU  and  bodj. 
iVojClr  Stfk-Om¥f€: 

8bowe  length  and  cunre  of  itock,  and  poeition  of  bandi  and  tip. 

y»     jy^- Garnet: 

Sbowe  lengtb  of  tip  and  ealerior  form  at  upper  and  lower  end. 
•I    '  B^t'Sprim^  Gmmf€ : 

Shows  length,  width,  and  thickneiie  of  epring,  and  poeition  of  riTei 
t         and  eerew  holee. 

8how«  profile  of  cover  and  position  of  ecrew-holee  aad  riTot-hola 
for  epring. 

'      8bow«  curve  of  top  end  thiekneee  of  corer. 
64   '  n^mr^' Holder  : 

i      8hnw«  gmuging-pointe  for  ramro«i. 

1 

,      Hbowf  gaoging-potnte  of  barrel. 

•  wneu    B%T<»«Br. 

V»  .  9how«  profile  of  bark  of  hUde  end  be«k  of  hill. 

f»7  '  8how«  width  «nd  thi<*kne««  of  hUde. 

UN  I  Hhowe  width  and  thickn<Hii  of  hilt. 

€9  •  8hov«  profile  of  beck  aad  front  of  hilt  aad  guard. 

70  8howe  poiiiii«»n  end  dr|Kh  of  nlol  in  hilt. 

8ho««  the  diameter  end  length  of  body,  diameter,  length,  ani  form 
of  he»<l.  and  thirkne««  «nd  length  of  finger-piece  upring. 

7i      Tomjpt  'H'Gau'jt  : 

I      Hhovt  length  of  head  and  l>odr.  diameter  of  head,  neck,  collar,  and 
I  bodj. 
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■  W0K9I  AVD  lABBM 
NOUENCLATDBK. 

Cavalv!/  Sabre.   (Plate  28.) 

Bladi. — Shoulder,  bkoh,  cdg«,  bcrcl,  pda^  mrratnn,  Utx*  gr««*t< 
Bmall  grooTe ;  fan^,  riTeling. 

IIiLT. — I'ommil,  (bTM«,)  QOldi  for  th*  Bowd,  bMk,  riwt  op,  kol*  for 
Ihc  lung  of  the  bUde ;  gripe,  w«ad«ii  body,  (bireh  or  uftpla,)  If  Uiir  «otit- 
iDg.  (cklf-ikin  blkckaDsd.)  wirei,  {brmn,)  nohth  for  \h»  purd,  ridgti, 
Bliouliler,  hole  for  Ihe  lang  of  the  bUde. 

Ul'aud. — Front  brane/i,  hook  ;  back  branehi  mMIt  AroMel;  flmtt,  uaitUa 
for  Ibr  tang,  flange,  bead,  lip. 

Ht-'ADBABD,  (sheet  flteel.) — Body,  back,  front,  aide*,  hole*  for  the  liTcta: 
mouih-pitff,  rim,  apHogt,  ritet-holoa;  2  rivett;  2  bandt,  kneb,  eje  for  the 
riDg;  Zringt;  fijt,  firont  branch,  bMk brMteh. 

Light  Cavalry  Sahrt. 
The  nomeaelstnre  the  aame  aa  the  caialrj  eabre. 
ThU  sabre  dUTert  from  that  kbove  ia  being  ihorter  ud  lighter. 
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«/«•,  fbvff-UiUlMr;)  4  nmOs  for  th«  ferrule  and  Mfee;  rip,  bead,  knob;  4 
9nU  for  ike  tip. 

Xm^Commi$Haned  Ofieer's  Swwi.   (PUte  28.) 

BttDB.  (straight,  cut  and  thmtt.) — Back,  edge,  groove,  berel,  point. 

Hilt. — Fomm§l,  (braea,)  notch  for  the  hook  of  the  goard.  riTOt-eap, 
eh  Wilder  far  Iha  farmla,  hole  for  the  tang ;  2  /erruUt ;  fript^  wooden  bodj, 
httW  for  the  tang;  eo9tri»f^  (theet  brace,)  grooTet  and  ridgea. 

QranD,  (in  oae  piaee.) — Brmmck,  hook  and  iu  shoulder;  pi^Ue,  flange, 


HcASSAnD,  (leather.) — FtrruU  mmJ  hockt  (brass ;)  r^p,  (brass,)  bodj,  front 
hcmaeh,  back  branch. 
Thin  award  is  for  the  non-comnitsioned  oflioers  of  foot  tro4tp$, 

Mustcian*$  Sword, 

Tha  aasM  as  the  non-commissioned  oflicer*s  sword,  without  the  guard* 
/te#,  and  with  a  blade  sU  inches  shorter. 

Sahre  /or  Staff  and  Field  Officers.    (Plate  28.) 

Bladb. — Shoulder,  back  rounded,  edge,  berel,  point,  tapering  naarlj 
equal  from  edge  and  back,  cunrature  tlight;  large  groove,  tmall  grooTe; 
ftfMf,  nvetiag;  etched  Tine  on  back ;  letters  **  U.S.,'*  guns,  drums,  colors, 
and  rajs  on  left  side ;  eagle,  guns,  color*,  and  rajs  on  right  tide 

Hilt. — /"oeuMl,  (braas,  gilded,)  notch  for  guard,  scrolled  back,  rlTct- 
cap.  hole  for  the  tang  of  the  blade ;  $npt^  wooden  bodj,  (birch  or  mapla,) 
eeal-ekin  corering.  (blackened.)  wire,  ^flne  brass,  ricblj  gilded,)  notch  for 
guard,  ridges,  shoulder,  bole  for  the  tang  of  the  blade. 

iUh^^.-^Fromt  hr^mrk,  hook  ;  ftari  krmmek;  mMtehrmmek;  letters  ««r.8.^ 
aad  epea  ecrolUwork  between  branches;  pt^itf,  (brass,  gilded.)  bead,  flange, 
•croll,  lip,  mortise  J  for  tang  of  blade  and  for  strap  of  sword*knot. 

SrABBAao,  (sheet  steel,  browned. )~ Interior  lining  well-eeasoned  basa- 
Wtfod;  &o^.  back,  froat,  side*,  hole*  for  screws;  w»*»mtk-p%fCf^  (brass, 
gilded.  I  rim;  '1  kamdt,  (brass,  gilded.)  knob,  eje  for  the  ring,  screws,  and 
•itrew -holes :  2  rt>iy«,  (gilded;)  ttp,  (gilde<l,)  screw,  screw-hole,  front  and 
bark  branch. 

.S'lerW  fur  Officert  of  tlu  Staff  and  Staff  Corjm.  (VUde  28.) 

BLAi>B.--8trai|tht,  two  edge*,  with  an  arris  in  the  middle  between  the 
edgve;  etched  scr«»ll«,  colors,  and  shield  on  the  left  side;  eagle,  guns, 
eolors.  end  MrroU*  un  the  right  side;  t^m^,  rireting. 

Hilt.  ihrsM.  chs»ed  and  gilded.  )  —  /*a««#/,  an  iuTerled  frustum  of  » 

\  with  an  eagle  chased  on  one  side. 

I9« 
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Qi-Asn, — Printipal  branch,  cliiacd,  mortiM  for  tb«  iword-kBiit,  ibaiiUv 
for  (be  lower  ferrule;  fiiat  lAcJI,  beuiog  an  Mgit  uiil  flags,  cbucd; 
morablt  tktU,  plain ;  bulUm  far  the  tpring;  cnat'bar.  Gript,  (black  kon,] 
wrapped  Bpirall;  with  gold  oord ;  2  /tmilt$,  ehaied.  Weight  of  awenl, 
1.2  lb. 

ScABBABD,  (bImI  OF  Wthw.) — Tbo  lUal  MKbbud  h«a  2  trmu  hmaii  mi 
ring;  gilded  and  obatcd;  lip;  mautk-pitte,  (braaa.)  The  laathv  ef«1ihM< 
has  broMt  ftTTuU  and  hook-lip.     Weight  of  atMl  leabbard,  D.69  IhL 

Sword  for  Foot  Offieert.  (PUto  28.) 
The  nomenclature  is  the  same  u  Ibr  the  staff  o&cer'i  iword,  •xoept  ■• 

Rladi, — Etched,  gnni,  color*,  and  raje  on  the  left  aide;  ahield,  eolora, 
and  rajB  on  the  right  aide. 

QrARD.^It  haa  no  middle  branch  nor  lattera. 

Scabbard,  (bdIo- leather,  jaek«d.  Anted,  btaekened,  and  TsraUhed.^ 
Body,  back,  front,  aides,  holes  for  aorewl ;  moutli-pittt  and  top  band  nnitcd, 
(hraaa,  glided,)  rim,  band,  knob,  eje  for  ring,  icrew,  and  Mrew-hole; 
band,  (hrasi,  gilded,)  knob,  eye  for  ring,  Berew,  and  icrew-b^;  2naft, 
(gilded ;)  tip,  (brass,  gilded,)  fluted,  screw  aod  serew-hele,  frwit  »mi  back 
braDchea. 
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Pruo/and  Inapfction  of  Sitords  ami  Stthrc$. 

IflL  Th%  diaMAsiont  And  form  of  th«  bUde  arc  verified  by  comptring  it 
witk  lb«  nod«l,  mmI  bj  applying  U>«  Appropriate  gauges  and  paitcmt,  for 
Ite  tettgtli,  width,  and  thickneM  at  MTcral  pointii,  and  the  ounrature,  if  any. 

Sd.  The  hUd€  ia  then  proved,  aa  followa : — Isi.  The  point  it  confined  bj 
A  eta^e,  and  the  bhule  ii  bent  on  each  of  the  flat  aides  orer  a  cjHndrical 
bUek,  the  currature  of  which  is  that  of  a  circle  85  inches  diameter,  the 
carvaiore  of  the  part  neit  the  tang  being  reduced  by  inserting  a  wedge 
07  inch  thick  at  the  head,  and  14  inches  long.  2d.  It  is  struck  twice, 
•a  each  of  the  flat  sides,  on  a  block  of  oak  wood,  the  currature  of  which 
l«  the  same  as  the  above.  3d.  It  is  struck  twice  on  the  edge  and  twice  on 
th#  back  acroM  an  oak  block  1  foot  in  diameter.  4th.  The  point  is  placed 
ea  the  floor  and  the  blade  l>ent  until  it  describes  an  arc  having  the  versed 
•tae  tadicated  in  the  above  table.  .\Acr  these  trials,  the  blade  is  examined 
lo  tea  that  it  is  fk^e  from  flaws,  cracks,  or  other  imperfections,  and  that  it 
b  aol  srf, — that  Is  to  say,  does  not  remain  bent. 

The  blade  of  the  mrtUlery  iiror*i  is  proved  by  striking  each  of  the  sldaa 
aad  edges  twice  on  a  flat  block  of  hard  oak  wood. 

The  stamp  of  approval  or  condemnation  is  placed  on  the  side  of  tha 
blade,  below  the  tang. 

XL  The  form,  dimensions,  and  wurkmannhip  of  the  mtommtim^  are  ex- 
amiaed  and  compared  with  the  model,  .\fler  the  blade  is  mounted,  the 
sword  is  again  eiamined,  and  it  is  struck  four  times  on  a  hard  block  of  wood, 
t*  test  th*  strength  of  the  mounttogs.  The  quality  of  the  brass  moantinga 
BMy  be  te*te«l  by  breaking  a  certain  number,  not  more  than  4  in  each 
haadred,  which  should  l>e  taken  from  the  pieces  r^ected  for  erroaeoHs 


4th.  The  form,  workroandhip.  and  finish  of  the  MviAAtfrdif  are  eiamined 
aad  C(>mpare<l  with  th«  roo«lel.  and  their  fitting  to  the  blades  teated.  The 
sawiag  of  leather  scabl»ard«,  and  the  fastening  of  the  femilei  and  tips,  will 
be  particularly  examined. 

Ste«l  *cabb«nltt  are  pro  veil  by  letting  fall  on  them,  from  a  height  of  18 
tnrhr*.  aa  in»n  weight  of  two  fMmndi,  I  inch  square  at  the  base:  1st,  oa 
t>n«  pide.  ju«t  al>oTe  the  upper  b«n<l :  '2d.  on  the  tame  side.  C  iachee  from 
the  ttp :  't*!.  on  the  opposite  aide.  ju«t  «hove  the  lower  band.  la  this  proof 
iL«  M-abhanl  nbouM  nut  remain  indented.  The  nature  of  the  material 
«be(hrr  inm  or  Pieeh  may  be  teste*!,  if  there  be  any  doultt,  by  using 
tiitrtr  a<*i«i.  which  will  leave  a  bUrk  fi|H>t  on  the  steel  but  not  on  the  iron. 
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Packiiia  Sword*  and  Sahrtt. 


Pkcking-boici  roTiwordBind  nbm  mr«  mwlc  Ml  tb«  une  priBdptca  M 
thoae  for  mutkets  and  otber  Bmkll  arm*,  b«ing  fBrniahcd  witk  paeklsf- 
boards,  or  ptrtitioni,  mki]«  with  grooTes  to  rcceiTO  Ihs  icabbarda  BMT  ik* 
hik  nod  neftr  the  point ;  the  Bwarda  ara  pUcad  in  thair  toabbardi,  wtib  IW 
hills  and  pointi  atleraatelj  toward  ea«h  eod  of  tha  lmi,^-au«pl  tka  aiA 
lery  »wordB,  two  of  which  tra  placed  in  tba  lan^h  of  tba  box,  Ibair  paiaU 
realing  on  a  packing-board  in  tha  middla. 

JV'utto-  pQdHd  <■■»«. 
80  caTalry  aabrm.  W  aHillaTj  award*. 

60  arlillerj  *abra*.  60  infantry  iviH-da. 

Cleaning  Steordt  and  Sahrtt. 

The  iran  and  braii  part*  of  iwordi  and  aabra*  ara  elaaned  In  tha  ~ti 
manner  u  Ihora  of  miukels.  When  tbe  oil  an  Ihe  bUde  of  a  (word  li 
dried  up,  it  will  leaTc  a  spot  which  may  be  ramored  hy  eDrering  It  with 
oil  and  rubbing  it  Rmarlly,  after  a  short  lime,  with  ■  Unan  rag.  Whan  ■ 
leather  scabbard  has  become  wet,  draw  the  blade,  aad  dry  tba  scabbard 
slowly  wilhaut  healing  it ;  wipe  Iha  blade  dry,  and  paM  aa  oiled  t«s  otst 

ind  the  scabbard  before  returning  Ihe  blade.     Oil  the  blades  of  ai 
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A/nn/rjr  ActoutrementB. 

C«aTBii»aB-aax,*for.59-in.  h»ll.(bl«:librid1a-lMlli«r,)B«urMMr,  (li^ 
■yfg-lf  thw,)  vUh  end  p'irett  twrd  la  it  la  ociar  tbe  rada  of  Uw  bos ; 
jl«f,  aiib  a  iiii(*i(-M<  j^<y  ncircd  Qur  iba  bottom  ;  brast  iutloH,  riTolvd  lo 
lb*  boU«B  «f  tb«  boxi  in^tmttU-pvctrt,  (liflil  uppcr-l«*l her, )  Mved  totba 
froBI  of  Iho  hoi,  witb  tfap,  imp,  >bJ  loop;  1!  Io<ipj  on  th«  back  of  tb«  bos, 
■tsi  lb*  lap,  for  tbc  ikomlder-btti  to  [wn  Ihrough :  2  iiprigkl  toaf  for  Iho 
>w(-tf(l  to  pM*  ibroagb,  wwcd,  uid  ri*M«d  *iih  1  copper  riitt  So.  8 
ki  racb  oDi]:  2  ntlrr-btKUn  No.  U.  (japanned  black.)  for  tha  thouhler- 
bdi,  aavad  lo  lb*  boUoai  of  Iba  boi ;  'i  tiia,  ea«b  vith  1  lower  WinnlM, 
•poa  [a  froul,  lo  eoolain  I  buodla  of  10  cartridge!,  and  3  •VV"  Ariripiu, 
•■•  to  toBiaia  A  and  ibo  oibar  4  eartridft*.  Th«  editea  of  the  tla  ara 
tw*«d  evor  aad  Midervd  da«a  U  prareat  ib«n  fron  eiiUini  tba  «ar- 
trid|«a.     All  tha  lia  lininga  iihoutd  be  made  to  alido  fTaal;  la  tha  boiaa. 

CA«TmiPaa-a«s  for  .W  iueh  ball.  It  ia  Uka  lb*  above,  aieept  in  dinaa* 
rioM,  for  which  aea  pa«e  230. 

CaataiiMa-aos  far.  GO-loch  muad  ball.  Theaane  aa  tha  aboT*,  eseapt 
la  dlianaioaa. 

rakraiMB-aos  flats,  (braa*.)— 0*a],  3.6  inehaa  hj  2.2  iachea,  «lih 
the  Uti*n  C.  X.  auapH  aa  it ;  3  rya  at  iroa  wire,  for  faateaing  ibo  pUio 
1«  lb*  Bap  of  tha  boi. 

OaraiDaa-sux  aaLr,  i black  burUatbor.)— Width.  2.26  Incbaa;  teniph. 
U  .'j  iaehca,  clear  of  the  2  hilMt  for  bueklea,  vhicb  are  each  t.'ili  iachea 
loajt  and  <>.HT,'>  incb  vide. 

('(Braipoa-iuz  BiLT-rLATB,  (braa*.j — I'ircular,  2.6  iacbn  diameter, 
■iBBpcd  viib  an  tagtt:  'i  ryn,  of  imn  wire. 

I'tp-mrrH,  iMack  liri-llc-leaibrr  I — l,e(i|ttb  and  depth,  S  Incbeii  vidtb, 
I  'i-'i  inch :  imnrr  mrtr.  »ilb  «nd  pierci ;  taf,  made  of  Ibe  aame  piece  aa 
the  bach,  with  a  hulton-hnl*  (trap  al  the  bulliim :  Ar«M  hiliom.  rimed 
nadcr  the  botion  of  ibe  p<-urh ;  'J  lit^t.  wwed  to  Ibe  bach,  2.2>>  Inchea 
loait.  ID  ailmit  a  •aial-hrll  of  2  iaehpt;  lining,  a  ilrip  of  ■haep'akiB.  wilh 
ihf  wiiiil  on,  I  -'■  inch  wi-lr.  jilnnl  wilh  ■•h-|tlue,  and  tewed  to  the  back,  al 


I  Mack  liri'lle-lcalher.)  — l<ra|[lb.  includlnji  ibr  fer- 


228  OBDNANCK   MANUAI.. 

rule  &Dd  lip,  for  th«  bkjonclt  ot  the  model  of  ISSfi  ud  1840,  10.6  imAm; 
for  model  1820, 18  inchea ;  farult  amd  tip,  brut;  fng,  (black  boff-lcmlbct,) 
sewed  and  riTeted  with  2  copptr  riTett  No.  8  to  ft  •aok«l  ot  bUek  Iwlkg 
which  is  fastened  to  the  lop  of  the  scabbard;  the  ftvg  ilidet  on  the  wai^ 
bell. 

WAiST-BtLT,  (blaekbulF-leatber.)— Width,  1.0 inch;  length,  SS.SlBch**; 
a  loop  at  one  end. 

Waist-hli  fLATt,  (braiB.)— Oral,  S.6  inohea  Iodj  hj  2.25  laebM  wide, 
■lamped  with  the  lettera  U.  S.;  2  lUidi  and  1  Aoa(,  (brata.) 

OL'M-i>Liiia,(ruBaetbag-lealber.)—Wi(llb,  1.26  inch  ;  length,  Minehea;  I 
MtandiBg  and  1  ilHinff  loop  ;  io«t,  (braas,)  faatened  to  tie  tUag  wllh  2  tram 
rioci,  Ko.  16  wire. 

SwoBD  snocLDin-BiLT,  for  non-commtasloned  offioera,  (black  boff- 
leather.) — Width,  2.8  inchea;  length  of  short  branch,  IT  iaehea;  laog 
branch,  40  incbes ;  1  ilanding-toep  on  long  braDch ;  ftt)g  fbr  awonL 

SiiouLDiR-BiLT  FLATS. — Like  the  cBTtridg«-boi  bell-ptate,  eseepl  ia 
hating  3  hoaki,  inatead  of  ejes. 

StnasjiXT'*  AND  MijsiciAjr'a  wAisT-BiLT,  {black  bnff-leathcr.)— Lcagth. 
SG  to  40  inches ;  width,  1.9  inch ;  1  hraa  kook  on  one  end.  fastened  witb  S 
brail  Kirt  riveli  Mo.  16 ;  1  bratt  loop  sewed  to  the  other  end,  lo  eenaecl  with 
the  plate. 
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Cavalry  Accoutrements, 

CAmrmi^Qm-wox  rom  cumsixi. — Like  th«  infaaCrj  cariridfe-box,  except  in 
2  loope  are  pUoed  upright  on  the  back  of  the  box,  to  receire 
waaei-beU.     Speoial  boxes  are  made  for  the  carbines  now  on  trial 
km  thm  bands  of  troopa. 
CAr-r«ccH.  ^  _^j^^  ^^^^  ^  j.^^  jjj^  inftintry. 
Coxa-riCK.  / 

SASma-aaLT,  (buff-Iaather.)— f^au^6e/<,  lengtk  36  to  40  inches,  width 
l.d  inch ;  1  #7«crff  Uop  No.  46,  2  />  rtn^t  No.  2  B,  (brass,)  for  aUaching  the 
aiiag*  aad  the  shoolder> strap ;  1  hook,  (brass, )  riveted  on  one  end  bj  8  brass 
wire  riTcis  No.  15 ;  1  loop,  (east  brass,)  sewed  on  the  other  end  to  connect 
wiU  t^  plau;  1  thomUer-wtr^,  41  inches  long,  1.126  inch  wida,  with  2 
»,  (brass :)  2  mtAr^-tUm^M,  1.126  inch  wide;  fkt>ni  sling  17  inches  long. 


r  sling  S4  inches ;  4  itmds  (brass)  for  slinga ;  1  sa^t-kook,  (brass  wire 
3I«.  7.) 

Baaaa-aiLT  platb,  (cast  brass.)— Rectangular,  S.6  iaehes  long,  2.2  inches 
vida,  with  an  m^U  surrounded  bj  a  vrca/A,  (German  siWer ;)  1  $iot  at  one 
9mA^  U  raeaiTS  the  belL 

8woa»-KJiaT,  (buff-leather.) — Sir^  1  inch  wide,  86  inches  long;  one  end 
aC  thm  strap  is  fsslened  to  a  toMti  3  inches  long;  the  other  end  is  passed 
tkffoagh  the  tassel  aAer  going  round  the  guard  of  the  sabre,  and  is  fastened 
bj  one  of  the  tags  of  the  tansel ;  1  altdm^-toop, 

r*aaisi-sLiso,  (buff*leather«) — Length  66  inches,  width  2.5  inches;  1 
kmtkU  aad  1  hp,  (braes,)  nrivtl  and  D  with  roUer,  bright  iron,  2.62  inches 
wide ;  imk  and  Aee^,  iron  ;  gmard-tprimg,  steel. 

ArtiU^ry  Acroutrcmenti, 

roa  LKiHT  AariLLsaT. 

SaBaB-BiLT,  (black  buff-leather.)— length 86 to 40 inches,  width  1.9 inch; 
2  Uoiker  rk^pft  eewed  on  the  outside  of  the  belt  for  attaching  2  hrass  toopi 
No.  ^*.  for  the  elings ;  2  tmbrt-titmps  and  4  &rmm  §imd»,  like  thoee  for  the 
cavalry  sabre-belt;  1  fhrt-kook^  (brass  wire  No.  «;)  1  toop  (caat  brass) 
•#wrd  on  oae  end  to  connect  with  the  plates;  1  k^ok  (brass)  riveted  to  the 
other  end  with  3  krat  inr«  rvrtU  No.  15. 

\  — Like  those  for  the  cavalrr. 

5«loBI>-KS<»T.  i 

FOB   FOOT    ABTILLBBT. 

i^«(iBi>-BBLT.  I  buff -leather.)  made  in  thrc«  pieces,   1.9  inch  wide,  con- 
nected together  by  2  /oopf  ^brass)  No.  I  D.     Lvm§  krmmtk  24  iaehes  long; 
frmf'p%0r*  4.5  inches;  tkcri  hrmmrk  4  inches:   1  frof^  3.5  inches  deep,  2.6 
lache*  wide  st  top,  and  2.3  inches  st  bottom,  •aspendrtf  to  the  loops  bj  2 
tUmf  1.3  inch  wide  and  3.6  inches  long;  1  loop  (cast  brass)  tawed  on  ona 
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enil  to  conneot  with  th«  pUI« ;  1  hook  (bnM)  ri(«ted  to  tli«  olker  t»i  wVk 
S  broit  teire  riveU  Ko.  I&. 
SwoBD-BBLT  PL  ATI. — Like  that  for  tb«  MtklTj  Mbn-betL 
Foot  abtillixt  swobd-icabbabd,  (light  bridle-leather,)  Jacked,  falaek- 
CDe<],  am]  Tarnished. — Length,  including  the  ferrule  and  lip,  20  iBchet: 
iridih,  2  inchea ;  ferrali  (braw)  baa  1  itad  riTCted  to  it,  and  ia  faatcned  to  tl» 
scabbard  by  4  bran  viri  rivtlt  No.  16;  1  (qg  (brass)  fastened  to  the  scab- 
bard b7  4  brasi  rirt  Hvtli  No.  16 ;  2  lafrt  {black  bnff-Uatber)  pUMd  w 
the  tides  of  the  mouth  of  the  scabbard. 

Intptclion  of  Aecoutrnntnti. 
Examine  the  materials  of  which  the;  are  made. 

The  bridle,  shoe,  sole,  calf,  and  nuset  leather  should  be  taased  vitb  oak 
bark  :  reject  all  that  baa  been  tanned  irilh  hemlock,  as  meh  leather  aam 
moulds,  and  the  bUoking  turns  of  ■  reddtth  color. 

The  leather  should  be  of  the  best  qualilj,  uniforni  in  Ihickneaa,  and  tn* 
from  cuts  and  flj-holea.  Flesh  split-leather  Is  not  admilled.  The  bnff- 
leaiher  should  be  soft  and  flexible,  free  from  defecta.  When  ftaaklj  rnt, 
it  should  present  a  bright -yellow  surTsce ;  a  brown  ish-jello*  ealor  indi- 
cates that  the  hide  has  been  burned  bj  the  lime  in  laonisg.  It  should  be 
firm  without  being  homy,  and  not  spongy- 
See  that  the  hooks  of  cast  brau  are  free  tnm  flaw*,  and  thai  the  cjet 
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Ct^pper  RivfU. 


5«.  8.. 
ya.  13. 


IIlAO. 

BOOT. 

! 

i 

Tkkkam. 

LM^tk. 

AHBflNV^va 

I». 

.46 
.8 

lA. 

.06 
.04 

Id. 

.6 

.876 

In. 
.16 

.1 

sport  ParUfor  Arcouirrmmig /or  one  year  in  iht  field. 

For  1,000  Infantrjf  AeeomtrewtemU. 
2S  cftrtiidf»-boi  pUtct. 
60        "  *•   Mt-pUtct. 

100  WEiM-bclt  pUiet. 
100  eoa*-pieki. 

For  1,000  Cmomlry  carhimt'slim^i. 
loOtwmU. 
160  twiT«l-»piiBgt. 

MATCRIALS  REQUIRKD  FOR  MAKING  ACCOUTREMENTS 

Leather, 

19  lafbalry  cftrtridf«-boi  b«lu. 
t4  Wuii-bflit  1.0  in.  wid^. 
S4  NoB-coM.  oflle«r't  iword-belta. 
3.%  f(koold«r  tword-belta. 
90n  B«joiiH-*c«blMrd  frofci. 
!«*»  Wmitt-belu  for  sword  bajonet. 
16  CmrnXrj  ubr«-b«lu. 


Either  of  theM  cad  b«  eut  out  of 
on«  bide  of  buff-lc^llier. 


I 

J 

]  Eitbtr  of   tbMo  cao   bo  eut  out 

^     of  one  pido  of  booTj  upp«r  iboo- 

I      leather  dreeeed  oa  fleeb-tido. 


2»  Ufht  artillery  nabre-belts. 
3)  Foot  artillery  eword-beltt. 
90  rarbiiie*pltii|C«. 
70  i^abre-knoti. 

7  (^avatrj  Mibre-beltf. 

8  Waitt-brlu  for  iword  bajonot, 

9  Carbine -ulinic*. 

4't  fSttn-»linK« — out  of  one  butt  bide  of  bafc-leathor. 
11  Infaairj  cart  rid  ire- bo  im,  eirept  pockets  and  ianer  coeero,  ooi  of 
one  side  of  heavy  bridle- leal  her. 

17  Rayonei-ncahbards.  ) 

33  Svnril- bayonet  srabbards. 

33  NoB-rotn  nffirer'*  •wnrd-Mcabb'd. 

26  Mtttirian'p  ■wiird-«rabliard«. 

23  Foot  art  tilery  *wurd*Mabbards. 

Au  PockH*  for  infan.cartrtd|coboBe«. 
Ai»  Inner  rt>xcrn  for     do.      do. 
4t>  Top«  for  cap-pouchefi. 
4<>  Inner  covers  for  cap-poucbos. 

2t 


y  Either  of  thoM  can  bo  cut  out  of 
one  sido  of  light  bridle-leather. 


Either  of  thoeo  can  bo  cut  firoM 
I      one  aide  of  Itfbt  upper- loathor. 

I 
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7%ttad. 

100  InhQirj  caHridM-boiM 1.2G  Ilw. ' 

100  GuD-iliDgs _  .18  ■* 

100  Op-poaches — 5  '• 

100  Bayonct-Bcabbanii _ 8  " 

100  Sword-bkjanet  ■cabbarda .2  " 

100  NaD-com.  officcr'a  iword-Mabbarda.  .3  " 

100  Muaiciaa'aarfootarlUlerjdo .2  •' 

100  Carbine-sKiizi - ~ 08  lb. 

100  Non-com.  offieer'a  waUt-belU -  .00  " 

100  CaTalry  Bubre-belU A  •• 

100  Light  arlillcrj  >iroTd-belts 8  " 

100  Foot  anillcr;  award-b«1ri _  .8  " 

100  Sword  ba;oD>twaist-belt8_ _  .7  " 

100  NoD-oom.  officer's  svord-belts .-  .88  lb. 

100  Waiat-balta , 06  " 

100  BajoDel-Bcabbard  rroga - 8  " 


Miah. 

For  100  irlt  of  eaealrj/  labn-bttt  momlmgi. 

100  Sabre-hooka _ 4.C    Ibi.  Imua  win  So.  7. 

IWI  Loopa -.  4.<U>    "            do.  "    7. 

201)  Rings 6.8                    "  ' 


No.  8.  Stsdt  tboe- 
tbread,  waied  wiik 
rorin-wai. 
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/or  laO /trruUi  /or  ^^j^cnei'^eabbanU. 

S.6    lU.  sboH  br»M  Mo.  26,  for  Up*. 
6.        **    e«ai  liraM,  for  knobs. 

.14    **    eopporwircNo.  16,  for  riTots. 
900  oopp«r  HtoU  and  bum  ()  Mo.  8)  to  atUch  the  frog. 

.2  lb.  tpoll^r. 

.8   "  toft  toldor. 

iW  100  9ets  kooki  atid  rw4Ufcr  gMm-^imgM. 

2.8   Ibt.  tlMti  brmn  5o.  14. 
.18   ••    brmn  wirt  No.  16. 

/or  100  90is  of  wotm/Myt  of  wmtt-bdij^  §wor^  bmffimeL 

lOO  M.  elM|M,  Mat  bnuw,  21.25  lb. 

200  looM  for  elMpt,  ihoot  bnua  No.  14,  8.76  Ibo. 

200  alkton,  maH  braM,  14.8  Ibo. 

8|»oll«r,  .4  lb. 

iW  100  hmttmu  atid  eomt-fidta  Jhr  trnp-pouthm^ 

8.2  Ibt.  east  bran,  for  battonii. 
.66  ••    aboot  braao  No.  19.  for  burr*. 
.2   *'    at«al  wira.  Mo.  18,  for  eone-pieka. 

FcT  100  hU  WKmmiingt  for  tirord^b^jfcmei  tembh^rd, 

29  Iba.  tlieat  braaa  No.  24,  for  fermlet  and  tipa. 
1.76  Iba.  eaat  hraan,  for  loops  for  fermlea. 
6.26    *«  •*  for  knoba  for  tips. 

1.4     ••    eopptr  wira  No.  12,  for  800  rirata. 

.4      **    apaiior. 

.8      **    toft  solder. 

WEIGHT  OF  ACroCTREMENTS. 

100  Infkntry  eartridga-boxei  and  places  for  .89-ia.  ball 178  Iba. 

too  lafaatr/  cannd|[e>boxe«i  and  plates  for  .68-iB.  ball ....167 

100  Infaatr^r  eartridice-box  heltii  and  plates. 68 

IflO  <*ap-pouebes  and  eone-pieks 18 

100  BajoBsi  scabbards  and  frofcs 81 

1<K>  Waitt  bells  and  plates,  1.0  inch  wide 60 

10()  Oan-slinKs 16 

1(H)  Non-commiAiitone*!  officer**  wai«t  K^Itn  and  plate* 49 

Itif)  NoO'CommifiaionedoAcer'ii  nword  l>ell«  an«l  plate*  idhoulder)  Of) 

1(i)  Kifle  cartridireboxed  and  platen  for  .61-in.  ball 118 

VHi  Kifle  wsiM  l>eUs  and  piste*,  for  bajonet -scabbard 69 

l<si  Rifle  0wonl-hsjronet  srftMtanU 49 

|t|l»  Ktfle-pouchen «.  4^1 

l<iO  Rifle-flask* -  HI 

ion  Rifle  fla«k  snd  pouch  hell* 'J7 

im)  t'avslrj  *shre  Wit*  sod  plstr* r.t» 

ItMl  t'srbine  alinf^*  snd  *wiTf>U ..110 

li')  Li|[Ht  anIUrrjr  *ahre  Itelt*  snd  plate* 96 

lOU  Foot  artillerjr  *«onl  belt*  and  plate* -  81 


0IID5AIICE  MANUAL. 


CHAPTER  NINTH. 

ticNPOWM*  for  the  milittrj  Mrrici  Is  msda  bj  priTmt*  contrmoton.  It 
is  disiiDguUhed  m  matkel,  moriar,  rsniuii,  and  hmmbMA  powder.  Thcy  an 
all  made  ia  Iha  ■una  muiQer,  of  th«  Mint  proportlou  of  matariaU,  aad 
differ  oulj'  in  tha  aiie  of  Lh«  grain. 

UATERIALS. 
The   material!   requirad  are  laltpatre,  chareoal,   and  ralpkar.     Tkaj 
■hould  be  of  the  greatcal  pouible  pnrilj,  both  for  the  qoality  of  tba  pow- 
der and  the  preTention  of  diaaalroua  aooidenta  in  tha  manofftctnT*. 

SaitpetTv. 

Salipeirt  (nitre,  nitrate  of  potaaia)  ia  a  trausparent.  white,  trjitalliud 

•alt,  inodoroui,  anhjdroua,  of   a    cooling,  pungent,  and    aligbtly  bitirr 

taale.      It  generally  c^Blalliiea  in  aii-aided  priama  Mrmtnaled  b;  eix- 
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Saltpetre  ocean  natianltj  in  gremi  qumntitieii,  at  an  efllorcseeiioe  on  the 
•arfaeeof  tke  earth,  in  many  of  the  warm  counlriei, — particularly  in  India, 
where  there  is  Mifllcient  to  supply  the  wants  of  the  whole  world.  It  alio 
eccwn  at  a  saline  emst  in  eareme  in  tome  parte  of  the  globe ;  and  in  the 
vietaity  of  Monelora,  Mexieo,  it  is  fovnd  in  great  parity  in  Teini  or  minee. 

It  eaieta  in  eertain  plants,  and  is  formed  spontaneously  by  the  decern- 
pMttioB  of  animal  and  Tegetable  substances  when  mixed  with  substances 
e— isining  potash  and  kept  at  an  eren  temperatare  in  moist  situations. 
Ob  thio  pfiaeiple  artiftoial  nitre-beds  are  made,  from  which  large  quantitiee 
eC  wtre  are  obtained,  in  Prance,  Germany,  Sweden,  Hungary,  Ac.  Salt- 
petre ebtained  fVom  any  of  these  sources  Bsay  be  separated  from  the 
greater  part  of  the  foreign  salts  and  earthy  matter  by  lixiriation  with 
we«l-aehee  and  evaporation.  The  nitrous  earth  of  India  yields  about  one- 
ftAh  of  lie  weight  of  nitre ;  that  of  the  nitre-caTos,  fh>m  one  to  ten  pounds 
eC  nkre  to  the  busheL  The  beet  artificial  nitre-beds  afford  annually  aboni 
a  ^worter  of  a  pound  of  nitre  to  a  bushel  of  earth.  All  the  saltpetre 
in  the  United  States  for  the  manufacture  of  gunpowder  is  obtained 
India,  whence  it  is  imported  in  a  crystalliied  state,  called  crudt 
miipttT*^  eeatalniag  generally  from  16  to  18  per  cent,  of  foreign  salts,  earths, 
water. 


TBST  or  cnrni  SALTrsrai. 

Crude  saltpetre  was  formerly  tested  by  washing  it  with  water  saturated 
with  saltpetre,  which  dissoWed  the  other  soluble  foreign  salts  without  die- 
eeWiag  any  of  the  saltpetre  itself:  the  loss  in  weight  by  washing  was 
taken  as  the  weight  of  the  impurities  contained.  This  proceee  was  found 
l#  occasion  serious  error,  from  the  fact  that  when  water  saturated  with 
saltpetre  has  dt«soWed  a  portioo  of  nea-salt,  it  acquires  the  property  of  die- 
•olving  an  additional  amount  of  saltpetre;  beetdes,  this  mode  of  testing 
faile  when  there  it  present  -as  there  it  almuet  always — the  chloride  of 
potaeeium.  The  pruceM  of  tenting  now  uted  in  this  country,  as  well  ss  in 
England  and  India,  it  thai  of  analjtit.  The  chlorides  that  the  crude  salt- 
petre coniaint  are  precipilste<l  in  the  form  of  the  chloride  of  silver  by 
adding  the  nitrate  of  niUer  to  the  toluiion  of  a  giren  weight  of  the  sample 
le  lie  teeted.  The  tulphstes  are  precipitated  in  the  form  of  the  tulphsie 
«f  baryta  by  abiding  the  nitrate  of  baryta  to  the  solution  of  a  given  weight 
%i  the  sample;  the  amount  of  these  impurities  can  now  be  calcuUted. 


srii%i^<i  t^LTrKTSB. 

The  purity  of  taltpetre  u^ol  in  mskiog  gunpowder  it  of  the  greatest 
imp"nanre.  ntit  (inly  on  sccuunt  of  the  quality  of  thf  powder,  Imt  more 
parucwlarly  as  diminishing  the  chances  of  eaploeion  in  the  powder*mil(s. 

Wash  the  crude  saltpetre  in  a  large  shallow  pan  with  about  40  per  cent. 


I 


2HQ  URtlVANt'E    I 

of  eoU  nler,  ■lirring  il  wall  with  nka*.  At  lb*  ud  of  12  kMn^  «ltb- 
Jmw  tlie  HKicr,  nhicli  takes  nwaj  wiili  il  a  porliun  of  lb*  chlaridM.  T* 
Ik«*  ili«  aiiltiHiU'u  from  cu-lby  nuUcn  And  Ui«  oklDride  of  mnUubi,  Aawlf* 
it  b>  nieuu  or  bral,  in  Lha  leoit  pouibla  uaouni  uf  wMcr,  In  a  Ixg*  iiuffu 
kcttlo.  When  It  ia  entiralr  diiaolTed,  olkrifr  Iha  Itiiuid  hf  piKiring  ■•  * 
•olutioD  at  glue  in  the  proporlion  of  ^  por  eoaL.  of  glua  duHlnri  in  An 
Umaa  itn  wriKbl  'if  water.  TL*  glue  U  added  »l  iwo  differant  llmo;  M4 
tlio  liquid  sliould  bf  wall  itiired  and  the  bcudi  remuiad  aa  U  l«tna  cia  iW 
•urface.  Wben  (be  ocum  bu  nearl;  ceawd  fomiing.  chetik  Am  boiOftf  lij 
kddiog  cold  waler  wiuraled  with  aalipetre.  la  preoipilat«  the  «Uori4>  ■< 
awliuni,  wbioh  is  TemuTed  an  it  falU  lo  lliv  botlom.  Wh*u  lb*  aeum  ha* 
Maud  formiug  md  llie  chloride  of  sodium  ia  do  looger  pr«<tp4taltd.  lh« 
liquid  bocomea  liiapid,  and  it  ia  pprmillcd  lo  rcniain  ecTcrsl  kovn,  k>*f- 
tng  up  tiiScieut  heal  lo  preTeut  it  from  oryMallitlng  >a  tba  kelll*. 

BatnoTe  Ihe  liquid  gentler,  while  at  a  loaiparature  of  about  XU^,  lo  <fe> 
erytlaWan^-pdiu,  and  alir  II  cominuall;  wiili  woodeti  ««isp*r*  to  ptwnu 
Uie  forinaiion  of  large  erftlalB.  Tbe  Bcrapen  En  Urge  entahlUliMmu  an 
nored  bj  machinerv.  Draw  ihe  aallpefre.  aa  it  fomiB.  lo  tbe  iddia  of  tba 
pta;  and  when  Ibo  liquid  falla  lo  a  leropnnitaTe  nf  abenl  7\f  drav  It  «> 
into  oiher  Teaieli :  It  will  Ihcn  bate  giien  up  nearl;  all  Iti  aabpetr*.  lUa 
the  aaltpelre  from  tbo  cryalallliing-pana  lo  Ifaa  leatAiitg-lrviiglkt,  and  viak 
Il  twice  frutn  Ihe  rosu  of  a  wat«rilig-[>ot  wiih  60  prr  cent,  of  eotd  walar 
aaluraled  with  pare  aalipelra,  the  water  being  permitlad  lo  ranala  lua  tba 
Mil  each  time  about  two  hours,  and  then  drawn  off:  aprinUe  il  wllk  H 
par  cant,  of  pure  waler.  which  meroljr  drsiue  through  and  ia  (airlod  oC. 

The  taltpeire,  afler   nmaining   in   Ibe   waabinK-'rougha  tbna  or  fcv 
dajs,  is  laken    (o    the  drying -reaerroirs.  where  It    ii   dried  awl  Mirtal 
from  tlroa  lo  time  with  wondrn  ihoTeU,     Il  is  tbea  paued  II 
aleie.  to  aeparal*  »bj  amall  lumps  or  forei|[D  pariirlea,  and  la  rcadjA 
packtnf;.     It  l>  dow  like  fin*  aand.  and  a*  white  aa  snow, 

A  lOO-lbi.  powdor-caik  will  hold  about  1321b*.  of  aallprtre.     n*  M 
mother-water,  waahings,  elc.  are  enllected,  and  iha  Mliptira  «Ui 
from  Ibem. 

raat  Of  aaniiav  a 


I  Mir*^ 


In  order  to  be  used  In  the  niaoaflielDr*  of  gunpowdar,  sall|iatra 
not  contain  more  than  l-3IH)0lh  of  ohlorldM.  To  l»al  thia,  dtaaol 
(mitia  of  aallpatr*  in  Iha  Irnal  poMiblc  qnaniltj  (aajr  1,000  i^ralaa)  Bt 
dlmllleid  walor  ;  pour  on  II  :^l  graim  of  a  salullan  uf  nllralo  of  eHrar  aoM- 
Ulnlng  10  grains  nf  the  nilrala  lo  1,1)3)1  grains  of  water,  thai  being  Iha 
qoan 111]' -required  to  decom|>oae  iOO-8000lba  of  a  gralnuf  niurtala  of  anb: 
fUer  the  liquid,  and  dUhl*  Il  tnio  two  poriiona:  lo  one  portion  add  a  IWw 
drop*  of  Ihe  aolnllon  of  nitrate  of  ■ilrar:  IfitrMnale  ct«ar,  iho  Mllp«ti« 
ioM  not  eoBiale  laara  than  I-SOOOtb  of  muriaio  of  aoda:  to  Um 


1 
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psrtioB  Add  a  omII  qiUBlit/  of  solution  of  marialt  of  soda ;  if  it  become 
cleadcd.  the  talipetre  contains  lens  tlian  1-3()lKHli.  Bj  using  ilie  test- 
Hqoor  in  Tciy  sniall  quant itien,  tli4*  exact  proportion  of  muriate  of  soda 
may  be  ascertained.  The  saltpetre  used  in  our  best  povder  does  not  contain 
moretban  1-I8000th  of  chlorides;  and  that  used  in  the  best  sporting-powder 
is  reined  a  second  time,  and  contains  not  more  than  l-0OOOOth  part. 

Charco<d. 
(For  general  remarks  on  charcoal,  see  Chapter  X.) 

Of  tba  three  component  materials  of  gunpowder,  the  charcoal  has  the 
greatest  effect  upon  its  quaUt  j,  owing  to  the  great  dilference  in  it,  due  to 
iIm  kind  of  wood  from  which  it  is  made,  and  to  the  mode  of  its  preparation. 
Light,  friable,  and  porous  charcoal,  which  burns  rapidlj  and  leaTes  the 
least  ashes,  is  the  best  adapted  for  making  gunpowder.  Charcoal  from 
wiUow  and  black  alder,— chieflj  the  former, ^^btained  bj  distillation  in 
i*iroa  cjlinders,  is  used  for  powder  for  the  militarj  service. 

Tbe  wood  is  cut  in  the  spring,  when  the  sap  is  running  freelj.  Dranchee 
selected  of  three  to  fvur  jears'  growth,  not  more  than  three-quarters 
•f  an  tack  in  diameter,  stripped  of  ita  bark  as  soon  as  cut,  and  piled  in 
dry  and  airj  plaees.  The  Larger  branches  are  split  lengthwise.  All  dead 
wood  is  rejected. 

The  dried  wood  is  put  ia  upright  east- iron  cylinders,  which  are  then  cloeelj 
lated.  The  heat  is  applie^l  to  the  outside  of  the  cylinder,  and  care  is  taken 
to  prevent  tliem  from  getting  too  hot.  The  gaseous  and  liquid  products 
eecapo  bj  an  opening  near  ooe  end.  The  progress  of  distillation  is  judged 
•C  bjr  Ike  color  of  the  flame  and  smuke,  and  sometimes  bj  Ust'Sttrks  which 
are  introduced  tkruugk  tubes  prepared  for  the  pur|>ose.  When  the  distil* 
lalioa  is  complete,  the  charcoal  is  removed  into  sheet-iron  tubs. 

About  S<'»  per  cent,  of  brown  coal  is  produced,  bj  this  process,  to  100 
parte  of  dried  wood. 

Charcoal  should  be  made  onlj  as  it  is  required  for  immediate  use,  as  it 
nbeorbs  mointure  rea«lil/  from  the  air. 

When  fre«hlj  prepared,  it  absorbs  and  condenses  gases:  it  heat«,  and^ 
if  la  a  heap  of  •(<>  \h».  «ir  luorr.  Iake«  Are  »pontaneou»iy. 

The  specific  gratiiy  of  frevhly -burned  charcoal  is  about  .«ih4i;  when 
tricvrated  in  a  moist  state  for  a  long  time  under  heavj  rollers,  it 4  specific 
gravity  is  increased  to  I. Its)  snd  1.4<^*. 

Sttifth  ur. 

Sulphur  i«  ffrnn'l  in  abundance,  in  the  native  state,  in  the  neighborhood 
ef  volcanoec.  miie<l  merely  with  earthy  matters.  It  mav  al*n  lie  obtained 
from  the  sulphurvf  •  of  iron  and  C'lpit^r.  an«l  fmm  other  Mmrce«.  but  is  net 


I 
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I  M  pore  in  this  erue  ■■  the  Tolonnio  milphuf 
lulpbnr  Is  2.UT2 ;  that  ot  siilpbur  w1ii«L  b» 
farUinr  ilioiiniclieil  bj  triluraliiin.  Aulptiur 
p&iwnl  BHil  neirl^r  colorlvM  liiiui'l  wbioh  1*  liglilsT  IbaD  Ilia  tntiH  tslpliar. 
As  tba  lolnperBlura  is  incrvkiiad,  tbo  sulphur  livoaino  mon  jr*llav  axl  Int* 
Uuld;  kl  4tf2°  it  19  nf  ■  dwIl-brDWii  oolor,  uitt  w  lluck  >■  M  Sov  aUb 
ilifficulljr.  From  WO"  la  ii«  bnillng-poinl.  THeo.  it  haeotnH  man  tnH. 
Sulphur  takes  firo  al  a  (cmpcraiur*  of  riilD',  anil  buna  «ilh  m  dall  Mm 
flaniH  and  saffbcatlug  fuuiH.  Il  !■  nolubla  in  oil  of  tnTpeniiaa,  And  ia- 
Bolublp  in  waler  and  ateohiil. 

TliB  auppl;  of  sulphur  for  lliin  rnunirf  I*  bnniKhl  prliirip*Dy  tnm 
Sicilj,  iu  lh«  crude  dials.     It  vonialii*  abuiit  8  per  pfM.  of  vanbjr  taaMar. 

Il  if  reflned  hy  diaLillin;  it  In  cniil-iroo  rnlorti.  and  collcciiDR  Ui*  tapon 
in  A  large  cliilnber.  where  Ihej  art  Rnndcniwd.  Th*  ti<ia|>>ralur*  at  Ihw 
oUklnbcr  is  kepi  at  about  348°.  and  the  liquid  (ntpbnr  in  ilrawn  of.  lte«a(b 
Iron  pIpM  In  the  lido  of  tbe  elinnib«r,  Into  nooden  nauldn. 

If  Ibe  lemperlttirc  nf  ihe  abambrr  be  kept  aa  law  tut  IM>«,  U*  r%jmt 
krc  oondenavd  hi  a  ligbl  duM,  oallod  dovan  nf  aulphur:  in  tkia  Mate  il>i 
•nlphur  alwayi  oonialni  aulphurouH  and  aalphurio  avida. 

Pure  aulphiir  should  bn  uf  •  hvaullful  ciirun*j allow  ooIat,  aliihtlj  iiaa*- 
parent,  ahouM  show  no  acid  raaclioD  un  iMl-papor,  asd  iboald  ban 
withoul  anj'  residuum, 

flolphnr  ta»j  be  refined,  bat  not  so  tborvUKhl/,  hf  btiag  m 
and  (lecanieil. 

itanw/ltCtUTf  llf  GltKJItHBdfT, 

The  building*  in  «hi«h  tb*  difftrvnl  operationa  arc  carri 
rated  from  eaob  other,  and  preleoied  b;  trees  or  Irateraai 
tleable. 

There  ia  great  diveriiliy  in  the  nianipulallana  uf  manufwiun,  ■■«. 
in  differenl  (■nuntriei,  hut  eren  In  Uiflereol  pvwder-milla  uf  ike  -"ai 
1*7.— each  b(iin|>  some  particular  mode  of  its  ono.  ahleJi  Is  preAti 
the  rest.     Tbe  principal  uperatiuns  coadel  in  palieriiia^  tk>  BWs* 
ver7  Bnely.  Iliorougbly  incorpuratinf:  tbem,  prc>ain|-  tbeai  int 
redneing  (tie  eake  into  grains,  glaring  the  gnlns,  drying  and  dB>iln«  d 

Pulvtriciiif. — The  saltpetre  is  uanaltjr  polreriied  suSeisnllfisI 
from  Ihe  nflnerjr.  Tha  charvoal  Is  plaead  In  Urge  eaai-iran  harrals  ■ 
l«lBe  lla  weight  of  bronse  balls.  The  barrel  has  aeirral  ledges  >«  iW  ■■ 
rior,  and  Is  made  In  rsToWa  from  2i>  lo  'JJi  tlma*  In  a  miutiis.  It  U  ■ 
**ri*ed  to  2  iir  it  hour*.  Tb*  snlpbnr  la  placed  In  barrels  made  of  tbid 
Icalher  stretoheil  orer  a  x-oden  frsnte,  nith  laiceili  stsighluf  brwuatalt* 
ttnm  .1  !<•  .A  inch  In  diameter,  and  tba  barrel  made  lo  rarolia  abMii  3a 
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TW  Milplivr  li  f«lf«riMd  la  four  to  eigki  houn. 

9f  flMlfTMif. — All  powdor  for  tho  mlliUrj  Mrfke  miui  bo 
of  tbo  followiB|(  proportiou  bj  weight, — fit. : 
76  port!  of  Mitpotro,  14  of  ekaroool,  vtA  10  of  sulpliiur ; 
or,     76  porta  16  10 

imtmrptrmttmp, — Tbo  ingrodlcttts  hoTiog  boon  woigbed  out  la  tho  pro- 
p«ftiotto  above  givoa,  tho  ehoreoal  aad  tulphor  are  put  together  io  a  roUiog- 
barrel  olaillar  to  thai  ia  which  tho  lulphur  ia  pulvoritod,  aad  rolled  for 
oBohowr.  Tho  Mltpotro  ii  thea  added,  aad  rolled  for  three  boon  loagor.  Ia 
■ille  thie  operatioa  ii  onitted.  It  it  aow  takea  to  the  cjliader,  or 
•■mU.  Thifl  eoaeieti  of  two  eaet-troa  ejliadort  roUtag  rouad  a 
heriioatal  aiie  ia  a  cirenlar  trough  of  about  9  feet  diameter,  with  a  ceet- 
iroa  boiioai.  The  oyUadere  are  0  feet  ia  diameter,  IH  iaehce  thick  oa  tho 
faee.  aad  w^igh  about  8  ton*  each.  Thej  are  followed  bj  a  wooden  ecrapor* 
which  keepe  the  compoettioa  in  the  ceatre  of  the  trough. 

A  charge  of  75  Ibe.  ia  aome  millt,  aad  l*'i4)  lb*,  in  othem,  is  thea  spread 
ia  the  trough  of  the  rolUag-milL.  aad  moitteaed  with  2  to  8  per  ceai.  of 
wai#r,  aoeording  to  the  hjgrometric  state  of  the  atmosphere. 

It  is  rolled  slowl/  at  irst,  aad  afterward  from  8  to  10  roTolutioas  of  tho 
roller  per  miaute.  for  1  h(»ur  for  60  lbs.  aad  H  hours  for  ItiO  lbs.  of  com- 
poeitioa.  A  little  water  in  added,  as  the  pn»cess  sdTaaces.  if  the  compo- 
sition gets  very  dry; — whirh  it  judge<l  of  by  its  color. 

Whea  the  materials  are  thoroughly  incorporated,  the  cake  i^  of  a  uai- 
form.  lirely,  brownish  red  color.     In  this  state  it  is  called  mtU-c^Jke. 

The  quality  of  the  powder  depends  much  oa  the  thorough  iacorporatioa 
of  the  awieriab,  aad  burns  more  rapidly  as  this  operatioa  is  more  thoroughly 


The  miU-eake  is  aeit  takea  to  the  press-house,  to  be  pressed  into  a  hard 


Prtttmf. — The  mill-cake  is  spriakled  with  about  3  per  coat,  of  water, 
aad  arraagod  ia  a  series  of  layers  about  2  iaches  thick,  separated  by  broso 
plaioe.  A  powerfnl  pressure  is  brought  to  bear  oa  the  layers,  which  are 
aubjected  to  the  maximum  pressure  fur  about  10  to  16  miautes,  whea  it  is 
removed.     Each  layer  is  thus  forme«l  into  a  hard  cake  about  aa  iarh  thick. 

frramuUtim^  —The  cake  i«  hmken  into  pieces  by  mean«  of  bronir  toothed 
rollers  revolving  in  opposite  directions,  their  axes  being  parallel  and  the 
distaace  between  them  regulated  as  re«iuired.  JUmteJ  rollers  ere  »ome- 
t:ake«  used.  The  pieces  are  paMed  through  a  succemnioa  of  rollers,  each 
beiag  closer  together,  by  which  the  pieces  are  brvken  into  othem  still 
kller.  which  pa»«  over  a  sieve  to  another  roller,  the  small  grains  pa««ing 
thmufh  the  sieve  intu  s  receiver  below,  until  the  whole  is  reilucnl  to  tho 
r»(|«ired  aite.  The  vsriotts*>ised  grnias  are  separated  by  the  sieves  be* 
tweea  the  different  rollers. 


I 


OUiing. — Serenl  biin<lr«<l  )iuun<l>  of  tiia  graUtd  p««dtr,  e 
tivxa  8  Id  4  per  oniil.  of  watir,  in  jiIuukI  in  lli*  gtmiinf^bajnU  •kiafc  t> 
rouie  la  revolTc  from  0  la  10  limi-s  ]irr  minaic.  mad  in  wmv  mill*  ftvA  'ii 
to  30  limea  per  rn'muU.  Usually  tram  It)  M  12  hoan  m*  nq^lml  la  (io 
Uie  roquired  gIsiiiiB.  In  lliia  operuian  the  sbarp  aBglM  «r«  bvotm  aff, 
thereby  diminiihiiig  the  duil  prinlnaed  in  truuponstioB.  mai  *hm  murttitr 
at  the  grnio  receive*  a  bright  poliifa. 

thymff. — The  powder  is  rprud  out  on  aheeli  elretehcd  npon  ftimir  la  k 
room  raised  to  a  temperature  of  14U°  lo  lriO°  b;  aleam-pipM  »r  b;  a  fOr- 
Baeo.  The  temperature  iLould  be  raised  graduallj,  and  ahonld  an 
]S0°,  Tcntilatiob  being  kept  up. 

Duiiiaff. — The  powder  is  finally  sifted  tbrongh  ftne  aieTee,  Uf  n 
dust  and  fine  grains.  The  duat  iihiaiutHl  in  this  and  pref  ious  •] 
may  be  worked  over  lo  make  other  powilers. 


/•.«-[■«■ 


Ooremmpntpowderispaekeil  in  barrels  of  IMMbs.  aa^b. 
are  made  of  well-aHsotivd  white  oak.  and  hooped  with  htekof^Si 
hoops,  which  eboald  be  dnprlTcd  of  Uieir  baVk:  the  c 
as  hickory  or  white  oak  In  Im  atiarkvil  by  worm*,  anil  It  sbooM  d 
be  used  in  preferonoe  ;  ar  ihe  boops  may  bs  prepared'  by  ImmfraiaB  is  • 
mIdUod  of  corrosive  sublimate.  Tb«  hoops  should  eover  tva-ihlHa  at 
Uie  barrel.  Instead  of  a  bung  nu  Ilis  side,  a  scr*«-hulo  1.&  locji  1^ 
diameter  Is  made  in  the  bead  of  Ihe  barrel,  for  mortar  and  muaket  pvwder 
It  is  closed  by  a  wood  eorew  with  an  oolagouat  bead  which  Muat  Not  |iru 
JeCI  bojDtid  the  ends  of  tho  tlavei;  under  the  head  of  Ihe  aerw*  Is  a 
washer  of  Ihia  Isalber  stsepsd  iu  a  sotulion  of  bscawai  In  splrlla  of  Inr- 
psntine.  Thl*  srrew-plug  renders  il  unnsoesssry  l«  take  out  llie  k(*ll  ef 
the  barrel,  and  Ihe  hoops  may  therefore  he  secured  wllh  copper  imOs;  tut 
traJftapartalloii,  a  pieee  of  cloth  should  bs  glued  ovsr  the  bead  tt  iba 
pluf.  Some  barrels  have  haen  mads  wiib  II  copper  boops,  and  olWre 
wlib  4  cdpper  and  S  nr  tO  ot-dar  hiiops!  Ihe  copper  hoops  ar«  I  iaeh  wMa 
•ad  [  of  an  inob  Ibiek.  fasteneil  with  S  rlrets.  and  nailed  eath  wilk  S 
eopper  nails  O.I'iS  inch  long.     Average  wslghi  of  a  hoop,  2)  Iba. 

Powdar- barrels  made  uf  strong  thrrl  n^a,  oorrugated,  lbs  haaib  pni  la 
by  raiding  tbsm  over  wlib  lh«  tnnial  forming  tb«  body,  havs  baea  i>ada, 
and  ara  Bow  nn  trial,  wUh  prospects  of  their  answering  a  good  porpoaa. 

Ii  has  been  found  Ihat  lining  powder-barrels  wtib  lDdl»-rubbar  eloib  hm 
an  Injnrinns  slfrct  an  lis  powJu,  In  eon**quence  of  the  aflaMy  oTfl 
caeutchouo  for  tulphur. 

Tb*  brads  of  powder -barrels  are  painted  itari,  U  order  4*  a 
*»rts  mors  plainly  tu  dark  magaifuoi. 


4*  <*««^H 
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WkoU  kBgtk 20.6  InehM. 

Ltsftli,  inierior,  m  the  clear 18        ** 

Uterior  diaaeter  At  the  head 14        ** 

laterior  dtaacUr  at  the  bilge ~  16        ** 

ThiekaeM  of  the  ataTea  and  heads 0.6  inch. 

Weight  of  the  barrel  with  cedar  hoope .« 26   Ibe. 

The  barrela  ha?e  generallj  12  hoopa,  14  to  16  staTea,  and  2  or  8  pieces  In 
mmmk  head.  The  aboTO  dimcnaiona  are  calculated  eo  thai  with  100  Ibe.  of 
powder  there  ahall  be  a  Tacaai  space  in  the  barrel,  allowing  the  powder 
to  shake,  in  order  to  prevent  its  caking.  The  barrel  would  contain  about 
lai  Ihe.  of  powder  settled  bj  shaking. 

Ri»(  SD  r«»wt»ia,  for  immediate  use,  naj  be  made  in  an  expeditious 
Manner  as  follows.  Fix  a  powder-barrel  on  a  phaft  passing  through  its 
two  heads,  the  barrel  haying  ledges  on  the  inside ;  to  prerent  leakage* 
evrer  it  with  close  canvas  glued  on,  and  put  the  hoope  over  the  canTas. 
Pat  into  the  barrel  10  lbs.  of  sulphur  la  lumps,  and  16  lbs.  of  charcoal, 
with  60  Ibe.  of  sine  balls,  or  of  small  shot,  (down  to  No.  4,  0.014  inch  in 
diameter  nearly. )  Turn  it  bj  hand,  or  otherwise,  80  revolutions  in  a  minute. 
To  10  Iba.  of  this  mixture  thus  puWeriied  add  30  lbs.  of  saltpetre,  and 
work  it  two  hours  with  the  balls ;  water  the  40  Ibe.  of  composition  with  2 
^warts  of  water,  mixing  it  equallj  with  the  hands;  granulate  with  the 
graining-eieve.  The  grains  thus  made,  not  being  prctted,  are  too  soft. 
To  make  them  harder,  put  them  into  a  barrel  having  6  or  0  iMlgen,  project- 
ing about  0.4  inch,  inside  ;  give  it  at  first  H  revolutions  in  a  minute,  increas- 
ing gradnallj  to  2<).  The  compression  will  be  proportionate  to  the  charge 
in  the  barrel,  which  should  not,  however,  be  more  than  half  full.  <*ontinue 
this  operation  until  the  den*itv  in  nuch  that  a  cubic  foot  of  the  powder 
ahall  weigh  H66  oi., — the  mean  denwitj  of  round  powder;  strike  on  the 
stavee  of  the  barrel  from  time  to  time,  to  prevent  the  adhesion  of  the 


Sift  the  grains  and  dry  the  powder  as  usual:  that  which  ii  too  fine  or 
t<«o  cuarse  is  retume<l  to  the  |mWeriiing-bsrrel. 

This  powder  in  round,  and  the  grain  10  tufficientl/  hard  on  the  lurface; 
b«i  the  interior  it  »oft,  which  rnake^  it  unfit  for  keeping,  and  ma/  cause 
It  lo  bum  tlowtjr.  Thtfi  ilrfrrt  msj  be  reme<lied  bj  making  the  grainf  at 
firvi  ^rty  smsll.  and  by  rolling  them  on  a  theet  or  in  a  barrel,  watering 
them  frxtm  time  to  time,  and  adding  the  pulverited  comp«>«ition  in  small 
portioas ;  in  thii  wsr.  the  grain*  will  t>e  formed  by  tuccessive  Isjers: 
th#j  are  then  »eperat«H|  arcorliog  to  tiie.  gUied,  and  dne<l. 

It  appears  fr<»m  experiments  thsl  the  vimple  incorporation  of  the  mate* 
riab  makes  a  powder  which  givet  nearlj  as  high  ranges  with  field-piecec 


^m  ns 


I 
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u  grained  powder;    the  incntT""'*'!  ^■■'*-   ^""^  ^*  n>Uia|4aml  ■ 
lhet«rore  be  used  ia  cue  uf  aeuwiiit^r.     GunpolidtT  bom*  at  lk«  la 
turc  of  G7u°  la  fiOO°  Fabrcnhoit. 

latjHxtion  and  Prao/o/ Powder, 
Uefare  powder  far  Ihe  militiu?  aerrica  ii  reoeltad  trooi  Ik* 
lurer,  U  is  tatpeeted  and  proTed.  For  ihie  purpote,  at  laaal  60  hamla  an 
thoraughl;  miud  together.  One  barrel  of  tbia  ia  pra>«<l  hj  flrtait  tkfH 
rnunda  tiota  a  mUBket,  with  lertioe-ebarfs,  if  il  be  tDdiktl-peodar;  U 
oannuD  or  muamatb  powder,  from  ao  S-ioeb  eoluubiail,  wlib  111  Ibn-  aad  a 
toUd  abot  of  60  Iba.  weighl  and  T.68  iaehei  in  diaaieter;  tf  il  b*  ■ortar- 
|K)wd«r,  rram  an  S'inch  moriar,  wiib  1.35  lb,  an<l  a  ehdl  T-Mtuchaa  l«4la- 
meler,  weighing  47.6  lbs.  The  geafl-al  ohnracter  af  the  grkia,  ta4  ila 
freedom  from  duit,  are  noted. 

OixERAL  Qi'Ai.iTia». — Gunpowder  should  be  of  an  e<r«n-ait*J  finitD,  ■■■ 
gular  and  irregular  in  form,  witlioul  sharp  oomeni.  and  ter;  bard.  Wh^ 
new,  it  thould  leare  no  trace  of  dual  when  pDurvl  on  the  back  of  lb*  haul, 
and  wb«n  flashed  in  ijuantitie*  of  10  graina  on  a  coppar  plate.  It  abmaU  Im*« 
DO  bead  or  foulnese.  It  should  giro  Ihe  required  Initial  irlocitjr  to  Ika  haD. 
and  not  more  than  tbe  maximum  preiiure  on  the  goti,  and  ibooU  abairb 
but  little  moisture  from  the  air. 

Sue  or  OaiiN.— The  eiia  uf  tbe  grain  la  l«Rt«d  bj  slaodard  li**! 
of  iheet  braaa  pierced  with  round  bole*.     Two  «ieT«a  are  uavd  fbr 
kind  of  powdar. — Nos.  1  and  3  for  musket,  3  and  8  for  mortar,  1  and 
eannoa,  and  G  and  T  for  mammatb.  powder. 

Diameter  of  holoe  for  inuaket-powder:  .\o.  1.  O.OS  in, ;  No.  3.  (LM 

•'  ■•        mortar        ■'        Ko.  2,  0.06  In. ;  5a.  S.  (LOI 

cannon         "        So.  4. 0.SA  fat. ;  No.  t,  OlU 

"  >■        nannoth    "        Ko.  0, 0.(1  io. 

lhttit-fmtd*r. — None  ehoolrl  paaa  tbrough  lieve  No,  1  -,  all  U>r««(b  Ka.  3. 

McrUr-poudir.^Honti  should  para  through  lieTc  So.  3;  all  thrsvih  H*.  I. 

C'— ana  poirJtr. — Noaeahould  pasa  through  aiaveNo.  4;  aUlbr«u(kXa.  It. 

QUTiwiTlto   Dbmritt.— Is  the  weight  of  a  gireti  mraanrwd  ^aaBthj. 

It  la  usuall;  txpraaeod  bj  the  weight  of  a  cabio  foot  la  ounea*. 

This  eanool  b«  rellad  upon  for  ibe  true  densil;  when 
rirad,  as  Iht  shai>e  of  Ihe  grain  majr  mak*  tbe  denser  powder 
lifter. 

Sricina  (laiviTi. — Tbe  spaviSc  grailiy  uf  luopowiler  must  b 
Ibaa  I.r&.  It  ia  important  Ibat  it  should  be  Ueleraiinrd  wiik 
Aloobol  and  water  aaiaralcd  with  nlipatr*  bate  b«D  nwd  for 
furnish  aceurata  rMulla.     Msrcurj'.  nnlj 


bMTb 

i 


rstird  upoD. 

Mimtjf  f^nuwrtr.— Tbls  apparatut 


I   Inienlcd  bj  C*I*a«l  II 
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•f  tk«  Frtncli  mrmy,  aod  M.  BUncbl,  and  com iiiti  of  an  open  Teimel  coa- 
UiaiBf^  nvrcury,  a  frmne  aupportiBg  a  glavt  globe  communicaiing  bj  a 
iob«  vith  che  nercnrj  in  the  o|>en  y^Mel,  and  joined  at  top  to  a  graduated 
glaat  tube,  which  communicatee  b/  a  flexible  tube  with  an  ordinarj  air- 
pwmp.  tf top-cocks  are  inserted  in  the  tubes  aboye  and  below  the  glass 
fisba,  aad  a  diaphragm  of  chaiuois-skin  is  place<i  oyer  the  orifice  at  tho 
httitom  of  the  globe,  and  one  of  wire-cloth  over  the  upper  orifice. 

TIm  operali^B  consists  as  follows:  Fill  the  globe  with  mercurj  to  anj 
mark  of  ike  graduate*!  tube,  bj  means  of  the  air>pump :  close  the  stop- 
aacks;  detach  the  globe,  full  of  mercury,  and  weigh  it;  empi/  and  clean 
Ike  globe:  introduce  into  it  a  giyen  weight  of  gunpowder;  attach  the 
globw  to  the  lubes;  exhau«t  the  air  till  the  mercurj  fills  the  glol>e  and  rises 
ie  the  isme  height  as  before;  iihut  the  stop-cf»cks:  take  off  the  globe  and 
weigh  it  ss  before.  If  wc  r«*pr«*«ent  bv  a  the  weight  of  the  powder  in  the 
glolie,  bj  /'  the  weight  of  the  glube  full  of  mercurjr.  hy  /*'  the  weight  of  the 
globe  containing  the  powder  and  mercurj.  and  bj  />  the  specific  grayitj  of 
lk«  mercurj.  the  upecific  gravitj  of  the  gunpowder  will  be  expressed  by 

eke  formnla  «f  =«  ,  *  ,.-:—. 

A  mean  of  two  or  three  re«iil(<  will  giye  the  true  aitecific  gravitj. 

The  denaitj  of  pome  flample^  of  p4iw<ler  bs«  been  brought  up  to  l.A.tl. 

NiTiAL  ViUKriTT.  — The  initial  yelocitj  in  determined  by  mean<i  of  the 
Balliitic  Pendulum,  or  by  Csptsin  Denton'n  Kleotro-lUlli«tic  Pendulum. 
Fer  the  method  of  Uf>ing  this  machine,  wee  page  21'.*. 

Musket-powder  shouM  giye  an  initial  yelocitj  of  not  less  than  —  feet. 
Mortar- powder 
Caano0 -powder 

HraAii  iroy  ruiGrji. — TU'in  is  determined  by  Captain  Roilman's  pre<f- 
ore-pbton.     For  the  method  of  uaing  this  instrument,  see  page  'JM. 

Mortar-powder  should  not  give  a  greater  pressure  than pounds  on 

tho  M|uare  iack. 

(*anaoB -powder  should  not  give  a  greater  pressure  than  -^—pounds  on 
tho  Miuare  Inch. 

Ili«#a<»iitrfti<'  (^t'ALiTii«. — If  the  powder  l>e  made  of  pure  materiaU  and 
have  the  re^iuired  den«ity,  it*  hygrnmetric  r|uality  follows  as  a  matter  of 
e<Hirs#.  It  may  be  determined  by  expoping  the  powder  lo  air  saiursied 
WkCh  moiviure.  Vor  thi*  purpo«e,  pample*  of  about  X^A)**  grain«  weight 
saay  be  plare«|  in  a  shallow  tin  pan.  9  inches  by  ti  inches,  set  in  a  tub  the 
bottom  of  which  i«  royere<l  with  water.  The  pan  of  pow^ler  sh«»uM  be 
placed  about  one  ioeh  aboye  the  vurface  of  the  water,  anil  the  tub  cotered 
#yer.  In  this  manner  any  vample  of  pow<ler  may  be  compare  I  with  an- 
other of  known  g«>o«l  quality,  fiood  p^iwiler,  maile  of  pure  materials,  will 
»#C  absorb  more  than  '2^  per  cent    of  moisture  m  1*1  hours. 

:i 


•  •  ••  ••  ••  •«        ^^^^_^    •• 
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Inhi'ection  RupiiitT. — Tbcrtport  of  Inspect  ion  sboulil  >ho«ilic^amBi 
il.ilr  of  ritbricntion  ind  of  prunf,  the  kiiiilot  pow(li>r  ind  its  g«ncrsl  qui'i- 
t'm*.  it»  tfac  numbpr  of  grnios  ia  IW  gr»„  «beIhFr  b»nl  or  loft,  round  it 
nngiiUr.  of  uniform  or  irrcgulnr  Biie,  wlivlhir  frr«  front  iluiil  ur  Dot :  (ht 
inilinl  Tclocitics  olilnincl  in  each  firej  (lie  nniuiint  of  raoisturr  ■hnorlwd: 
nnil,  finntlj,  Ilii  lieiglit  of  the  barometer  and  hjgronelcr  >l  ihe  line  "f 

r,».f. 

Marku  ok  thk  BAmRii.s. — F.iieh  bnrrel  ii  marked  on  bath  hnd)  in 
white  iiil-oolor^,  Ihe  head  pRlnted  black)  with  the  number  of  ibe  harrf!. 
(lie  n.ime  of  ihe  manufiieturer,  year  of  fabrication,  and  Ibe  bind  of  p.iw- 
diT, — raiin-n,  mnrlar,  or  moftfl, — the  meiin  initial  Telocitj.  and  the  pr«»«- 
iirc  JUT  *i|iiarc  iucli  on  ihe  prcsstirc-pii'ton.  Rnch  lime  Ihe  powder  I- 
jiTOTcd,  the  initial  relorily  U  markcil  below  the  former  ]iro<tff,  and  tbt 
dote  of  I  lie  trial  oppoBilO  if. 

Aiuitj/fit  "/  Gunpuiriler. 

Wbnlcvrr  may  bo  the  mode  of  proof  adopted,  it  in  rsraBlial.  ts  judfia^ 

of  Ihp  iiiiulitivn  of  gunpowrier,  to  iinow  Iho  mode  of  fabricalino  and  tbr 

prKporlioDH  anil  degtree  of  purity  of  llie  malerialv.     The  latter  gninl  mi; 

be  a«ccrliiincd  by  nnalysi*. 
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of  polMiiaai  ur  iMHliuni.  nhicU  iIi}>*><»lTi*<«  I  he  i*iilfihMr  ntid  {•'nvt*«<  il:>:  •  l^nr- 
•n»4,  t.tc  »tfi|[lil    *f  ikliicli  ticijk*  III*  '  iiv.i;     «('  'i.ii  .(••! 

li  u  im|Mriaul  tbac  the  lulpluded  uf  p«ita<*i»iuiii  uml  SMiiium  uiieii  lu  u*^- 
•olT;Bg  the  •ulphur  ahouM  conuin  no  free  putMirA  or  B«Mia ;  fur  em-li  uf 
tkc*«  alkalies  wouM  UUaolre  a  part  of  the  carbon, — particularly  of  the 
bruva  cvial. 

T^e  •ulpbiile  uf  carbon  al*o  «liii!>«ihe«  the  )*ii*phiir  •  n.i  lin  •  f  in  <  ,  wivr. 
MBtl  na^  be  used  to  <i«-t*'riuiue  ibc  wcigbt  nl  ob'ircuj.  wiiicli  <t  •- 1  •   i-.u*. 

Tbe  cbarcoaU  »«|iaratnl  fruiii  I  be  .«jili|H*ire  aii<i  Mil(tiiur.  in  iiri«<i  iritli 
rare  aod  veigbeJ,  aD<l  abould  tb«*fi  hv  MiitiuitleJ  lo  atiiftl^ii.f*  :ii  au  nppit- 
raiut  u*c«l  fur  buruiuK  organic  maitrre*.  Tbe  ccniputtiiii»ii  ot  ib*'  i-bareual 
Baj  be  ja<lgr«l  of  bj  compftring  ii  mih  the  reitull^  obtain(*U  iu  ihc  aU4l^'iii« 
•f  cfaarcikal  uf  kD'»irn  quality  ii»r«|  in  tbr  nianiifarture  of  powiitrr. 

To  dfiermtHf  tke  qmam'ttff  nj  Sut^tkur  dtrffttv.  —  Mil  an«i  beat  in  a  ni(  riar 
lo  graiB«  of  ilrj  puwtirr,  lO  f»f  nubcrtrbonale  uf  poinjih.  1m  of  «ali|H*iii>. 
%uA  ¥}  of  cblt'iile  of  nodiuni :  put  ibiii  nii&ttire  in  a  Vi-i»ii-i  (iii|i^ulri 
of  platinum  v^r  glan*.  on  liye  coal«,  an<I.  when  fbe  rombinaiion  of  the 
Maieriale  i«  completed  and  the  wauM  ii«  white,  difi»oUe  it  iu  diaiil.ed  water, 
«ad  eaiurafe  the  solution  with  nitric  acid:  decompose  the  sulphate  which 
baa  been  formf«l,  bj  adding  a  Hoi ut ion  of  chloride  of  barium,  iu  which  th« 
etari  pn^p-trtione  of  the  water  and  the  chloride  are  known.  According  to 
tbe  atomic  pniporiions,  lb<>  <|uantiiy  of  sulphur  will  be  to  that  of  the 
ebh-n-ie  of  barium  uiie«l  ■•  *2sy\'l  to  l.VJ.44. 

Uett*frtnii  ('murvurttM'  Powtlrr. 

When  powder  ha«  been  dnmiif;cd  \*y  Wing  utorf^l  in  damp  pUre«.  it 
I(.«^«  it*  •trrngth,  and  requires  t»  b«*  wnrkrd  nr^r.  If  the  qiiantitir  of 
mni«ture  ab«nrl*^l  d*«  not  ricrrd  7  per  rent.,  it  ii  nuflFirienf  lo  dry  it  to 
re«tiirp  if  for  ■errirr.     Thi«  t*  d'»nc  h\  ei|Mi«ini;  it  to  the  «un. 

When  ]x>wi|er  hft«  al>«'>rh«Hl  nmrr  thin  7  per  tent,  of  wafrr.  it  i^  vent  lo 
Ihr  pnwderinilU  to  W  wifked  orrr. 

When  it  ha-  lieen  diinft^f^d  with  ^alt  w.itrr.  or  herome  niiiei|  with  foreign 
maVerc  whirh  cannot  he  ■••parate<|  by  Hiftiuir.  the  palt|»elre  i*  di««oUe<l  out 
from  the  «'tker  nnleriaN  and  dllecled  by  cTap'tration. 

la  the  p'i«<ler-tot|[aiinei  the  barreit  are  generally  place«l  <<n  the  aidea, 

tl.fr.*  I  ,r"  Ls,:"'.  '■'  t-  ''.T  t.ii«  if  nfro««.ir\  SiimI'  •kid*  ••.■•  .!■!  \  *•  |  '  »r»-.| 
ffi   ii.r  •!■,   f    «tiii   K«-t«f«:i   li.r   *i'TiTiil   ti'i«  ft   \  irrrN.   in  fTiJrr  !••  •intjr 

tA«m.  a',  i  'h  ••  a^*  'h  'ni-l   )••-  {  l.i 1  :at  .i.irit«i«  un  tl.e  luiirr  AVid,  i>»  pr«-- 

tr'  t  •>.«  T-.r  II,'  •  t  :;.»■  '  trti '•  1  .'it-  {•••••Ir'- «Sif>iM  In-  ••■piritt-^l  •t-cor-img 
to  it*  airi'l.  ib«  I  Uie  «ti<l  tUtv  of  Ubruation,  and  the  proof-range.      Filed 
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an.  especially  for  cknnt 
line  villi  |juwiler  in  barrels,  if  il 
be  stared  in  powiler-mkgaiiDts. 

Ill  a  roam  lit  or  14  feet  wide,  Ihe  barrels  maj  be  arrmnged  Ib  b  dmble 
row  in  (he  ceolre,  two  alteja  2j  feel  wide,  and  2  aingle  rowi  B  la  1-  iBchce 
from  the  wulU:  in  this  wbj  Ihe  marltg  of  each  burel  may  be  »t«»,  wad 
any  barrel  can  be  easily  reached.  In  a  room  12  feet  wide,  an  eqnal  bbb- 
bcr  of  barrels  ma;  be  placed  in  two  double  rows,  with  a  central  alley  ef 
;i  feci,  and  2  side  alleyti.  ncit  the  walls,  of  about  10  inches  each.  Theic 
bhould  be  an  unencumbered  space  of  ti  or  8  feet  al  (be  door  or  door*  of  the 

Slioiild  it  be  necessarr  to  pile  the  haireli  more  (han  4  lien  high,  the 
upper  tic  r»  shun  Id  be  supported  b j  a  hame  resting  on  (he  floor:  or  ihs 
barrels  may  be  plaeeil  on  their  headn.  with  boards  belweea  ibe  ii«n. 

Iii.'»idc9  being  rccDrded  io  Ihe  magmine-booh,  each  parcel  of  powder 
fliuiild  be  inscribed  on  a  ticket  attached  to  Ihe  pile,  (howing  ibe  cBtries  and 
Ibe  issut's. 

Far  the  prciierTnlian  of  ihe  powder  and  of  the  floors  and  liaing  of  Ih« 
magniine,  it  is  of  the  greatest  imporlance  to  prescrre  unobalmetetl  tbe 
oirciilitlion  of  air,  under  the  Soaring  ns  well  as  abore.  The  magaiina 
xhuuKl  be  opened  and  aired  in  clear,  dry  weather,  tchtn  the  Irmpfralurt  t>( 


FRIXCU  aUNPOWDKB.  247 

MPvpl  wlik  A  bntsh  wher^rcr  th^j  ean  b«  got  at,  to  remoTe  tbe  Inseets 
vkick  depotit  ibcir  cffn  at  cLis  leaiion. 

In  vaKi»n%  haTTeln  of  fHiw«ier  irusit  \tt  packed  in  Ptraw,  ■ectirrd  in  tueh 
a  Manner  as  not  co  rub  against  each  other,  and  the  loatl  corered  with  thick 


la  traaiiportaiion  bjr  railroad,  each  barrel  ihould  be  careftillj  boxed,  and 
packed  to  aa  to  aToid  all  friction.  The  barrel*  vhould  have  a  thiek  tar- 
paulin under  ibcin.      The  cam  should  have  epringii  Mmilar  to  thoaa  of 


Caglich  guiipovder — particuUrly  their  sport ing-povder — has  long  boon 
••crd  for  its  eacellenee.  which  ii  due  to  the  care  taken  in  aelrcting  the 
baac  maieriaU.  and  the  tkill  in  combining  then. 

The  weodt  ujied  for  making  charcoal  for  gunpowder  ara  the  black  dof- 
wod,  the  alder,  and  the  Dutch  while  willow. 

Tko  coal  i«  aade  bj  dint  illation  in  iron  cjlindem. 

The  ingredient*  are  itepamteljr  re«luce«l  to  an  imptlpable  powder  and 
paaied  through  eilk  clothe  or  b«»ltiag-BachiBei>,  then  nixed  in  a  tub  in 
ckargaa  of  42  Ibe.  etich,  moieiened  with  2  or  A  ptnle  of  water,  and  ineor* 
pvralad  in  the  cylinder-mill  for  8)  hour*.  The  iron  cjlindera  of  tha 
c^liader-nill  era  6  feet  in  diameter,  weigh  about  3  ton*  each,  and  make 
abu«t  H  rerolntiont  in  a  minute  in  a  circular  iron  trough  7  feet  in  diameter. 
Tbe  iaeorporated  materiel  i*  »ulijerte<l  to  a  preeaiire  of  7<)  ton*  to  the  iu|uare 
faoi  bj  meant  of  a  hydr«>«i»tic  pre««.  forming  it  into  prei«e«l  ceke,  which 
te  broken  bj  tuothetl  roller*  and  formed  into  grains  a*  ab4»ee  dreeribed. 
It  le  glaied  Ht  rolling  in  a  canvas  cjlindrr,  or  large  cask,  making  ¥^  rero- 
Itttioas  per  minute,  for  I)  hour*.  It  i*  dried  in  a  temperature  of  14<^  Co 
16(^,  raised  bj  meant  of  steam. 

frrnrh  GunfHfydrr, 

The  charcoal  u«cd  bj  the  French  in  making  gunpowder  is  obtained  bj 
the  rombuviion  of  hi*irk  ald^r  in  thr  open  air  in  iron  pols. 

At  the  puwdrr-milU  at  8aiof-t*hama*,  the  charcoal  is  made  be  diMillation, 
ef«ct#d  b>  pa««tog  a  currrni  f»f  steam  rai«ed  to  a  temperature  of  T*\ifi  Co 
Msr'  iDio  ih<>  iron  cylinder  r<in(aintng  the  w<io«l.  Charcoal  of  an  excellcBi 
4|ua^ity  IS  •aiil  to  be  obtainr<i  in  thi«  my. 

The  matrnaU  are  paUerife*!  srparatrly  in  leathern  barrels  by  metns  of 
brante  ball«,  and  pa«He<l  through  a  »icT*  to  separate  any  foreign  matters 
wtiich  mav  have  arcidenially  fallen  in  and  might  csuse  explosions  in  triiu- 
raiii>n 

TwK  aa  1  fhrre  f>»urih«  p<tun«U  «>f  *u1phtir  aaJ  the  same  of  charcoal  ara 
Wff.ghe<l  ir.*>»  A  tjK.  Ill  •laienrd  with  1)  i|uari  of  water,  and  mixe<l  by  hand 
for  6  minute*.     It  t*  then  transferred  to  the  foapotilioa-tray,  16)  iba.  of 


wllpetre  nr«  adilad,  nnil  Ih*  in;  takan  la  (he  poiiaiUBg-mill  TbtM 
are  omplivil  into  a  monnr  kiiil  ««11  mtiol  wiUi  Ih*  limil  f«rM**nlH 
vithaul  funher  ntldiiion  of  witcr. 

A  pouDdiag-niill  contains  luUBlIf  from  16  to 
MT*ngvil  in  tiro  (wrftllvl  ruwH.     The  mortara  are  hollnwail  o 
of  oak.  with  bottonu  nade  of  a  harder  «o<^.     The  pmllaia  RiadtaT  b 
and  has  on  its  lewir  end  a  lironia  ihoe  wiih  Ua  angle*  ■cH  nwaJad. 
wrigh*  al'Oiit  88  Iba,,  and  falli  Ibnmgh  a  liingbt  of  16  iaebaa. 

Each  pMitc  gitM  in  (he  tnginning  uf  tlie  pounding  from  M  la  M  blawi 
par  raJDuin,  and  after  10  minatM  ibc  nnniher  of  blniri  U  Ineraasad  to  U 
or  IHI  per  ininule.  The  pnundlng  ii  coDlinued  in  thia  wij  far  t^  hoar*, 
inoloding  the  sloppag**  far  sbinin);  the  I'burRM  froia  on*  nurtar  M  tb* 
neit.^'Whit'h  is  done  eterj'  hour.  These  ehanfcn  are  aaJe  lo  nia  tka  aw 
Icriala  more  thorough  I;,  and  la  break  lb*  cakes  nbloh  form  a(  lb«bau«B  vf 
Urt  mortars,  from  the  Ititi  Id  the  Plh  obange.  ahoui  j  pint  uf  waiar  I*  tMt4, 
or  aa  mnob  as  may  be  neeeaiarjr  lo  gtve  to  the  oampoailion  trma  7  t»  H  par 
MB),  of  moislaro.  During  tha  last  2  hours  no  ebaogea  ire  nadc^  m  a*  aat 
la  ialemipt  Ihe  furmaliua  nf  cake.  The  onmpoiriLioa  U  lakea  out  af  t^ 
Biartar  and  drieil  from  1  la  3  dajs.  till  It  oontaina  onljr  about  6  ftr  oaat-  nf 
nolsliire.  Il  !■  then  taken  lo  ibe  bouae  for  gruulallun.  This  ii|iaia<lan 
is  parTumied  in  a  barrel  made  by  itrelebiog  two  pjeeea  of  wfre^lalb  mwr 
a  «o»dcn  firam*.  The  pleova  of  *ire<c1oth  are  pUehI  nns  otst  iba  a>har.-> 
Iba  outer  one  failmnil  on  hj  rord*  so  as  In  hn  rsmnved  al  plauiirt.  aa-l 
nplairsil  b;  another  ofdiffcrenl-siied  meshen.  Ihe  meahei  being  of  iba  sts* 
aftli*  grain  required,  of  musket  or  cannon  powder.  Tbs  dlsiaac*  baawaea 
the  wires  of  Ihe  inner  cloth  ia  .28  inch.  Balla  of  hard  wand  3  tnakn  in 
dianater.  and  50  ur  HO  In  nunWr.  are  p1ace<l,  with  ihe  eonpmriiien  *a  ba 
(rained,  Sn  the  barrel,  which  It  made  lo  retolfe  about  80  time*  1b  a  mlMMa. 
The  oaked  eompoclilon  i»  broken  b;  ihe  balU,  and.  pauing  thrnugb  iba  wlrv- 
elolbii.  falli  laio  a  tub  beneath. 

The  rnnteniaorilip  lubaresitlad  in  aietea  whiob  permit  Ibe  small  grvlaa 
and  ilnxl  to  piaa  ibroagh. 

The  powder  la  modaraielj  glased  bj  rolling  It,  while  alllt  ei 
6  to  C  per  cent,  of  mnUiure.  ia  a  bimtl  from  10  to  HO  miaMtaa,— 
■pon  the  hind  of  [mwder  and  ihe  atnniinl  of  moisture  it  conlatn*. 
eonduoied  thai  the  pnwdrr.  when  dry,  should  have  a  graflmelHr  danall 
af  betwaen  »2a  and  BOO  nun.-ea. 

The  powdar  I<  then  paaaod  through  a  slandanl  elere  uf  parakmrnl.  awd 
b  dried  Hther  In  Ihe  open  air.  aptaaii  out  'in  ahaela.  on  tablaa,  •«  !■  « 
drjlng-rooni.  apraad  on  theata  almlched  over  Ihe  lof  of  beias.  lata  t 
Inwsr  part  uf  which  bsalc<l  atr  is  forred  and  earapee  bjr  pasaiag  ll 

Aflar  drying,  ihe  pawdpr  Is  again  alfinl.  in  r*i 
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ProporttonB  of  IngrtdUntt. 

autp9tr0.      Charcoal.        Pnlphor. 
Bj  the  atomic  theory...^ 74.G4         13.61  11.86 

Im  Tsa  UviTSD  Statbi: 

For  the  mnitanr  ierrlce 5  * 

^  \75  16  10 

'--"'•« {-;;    :;    ;; 

la  EsaLABD:       For  the  militArj  senricc 76  15  10 

^^'^'-^ {75  17  8 
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Oiplaia  Benion*»  EUrtro-BaUiMtic  PoK/a/ifm.— (Plate  29.) 

J>merifti»m. — Thia  ioslrument  conaiata  of  a  Tertieal  are  of  braaa  graduated 
iaio  day  eta  and  ftftba,  supported  bj  a  tripod  with  a  thumb-acre  w  at  each 
|ia«C  Leveb  are  attached  to  the  arc,  that  it  maj  be  kept  in  a  vertical  position. 
T«o  peadaluou^  vith  their  axes  in  the  same  line  pasting  through  the  centre, 
mmA  perpeodicttlar  to  the  plane,  of  the  arc,  swing  freelj  in  front  of  and  near 
%^  the  arc.  To  the  lower  rxtreroitj  of  each  ia  attached  a  piece  of  aoA  iron. 
The  bob  of  the  outer  pendulum  in  adjuvtable.  An  electro-magnet  is  attached 
I*  eacb  tad  of  the  borisontal  limb  of  the  arc,  and  holds  the  pendulnma 
kariaeatal,  or  at  Ml^  from  the  <f^  or  lowest  point  of  the  are.  when  the  soft 
irea  of  the  pendulum  is  brought  in  contact  with  the  magnet.  The  inner 
poadulam  hat  at  iu  lower  extremity  a  movable  point  projecting  toward  the 
are.  the  head  of  which  in  struck  by  a  blunt  steel  point  on  the  outer  pen- 
daliua  wbeo  the  two  pass  each  other,  leaving  a  mark  on  the  paper  which 
ta  clasBped  to  the  arc  fur  that  |iurpo»e.  Wire  conductors  lead  ftroa  tho 
maga^  '^  ^^*  clamp-screwt  secured  to  the  upright  limb,  whore  thej  aro 
raodiljr  joined  to  the  wires  leading  to  the  batteries  and  targeta. 

Tkr  mtfjtutmumtt. — 1  at.  I^evel  the  instrument  by  means  of  the  thumb-screws. 

•d.  Hee  that  the  magnets  are  in  such  a  position  that  each  pendulum  when 
bruugbt  up  against  ihem  is  eiariljr  *Mf*  from  the  lowest  point  of  tho  arc. 
The  magnets  are  held  bjr  clamp-screws  to  a«lmit  of  this  a<lju«tment. 

•id.  MoTe  the  b^tb  of  the  ouitrr  pendulum  till  the  limes  of  vibration  of  tho 
twu  are  the  same.  This  is  tlone  by  connecting  the  wire  of  the  magnet  to 
the  p**les  of  the  battery,  including  the  disjunctor  in  the  creuit.  firing  tho 
two  batteries  lo  the  iiame  strength.  Break  the  currents  by  meaaa  of  tho 
dftsjuoctor.  and  see  if  the  two  pendulums  meet  exactly  at  the  lero-marfc. 
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Tlic  Iwo  batteries  arq  hnovn  to  be  of  equal  Btrcngtb  when  tb«  p 

meet  at  the  lero-point,  irrespective  of  tbe  pirticuUr  baitnj  Ihu  warki 

lliem. 

T/ir  Di'Junelor  U  an  irmtrumeDl  uned  to  terfl  Ibe  worhiog  of  Ibe  baitcriM 
and  tell  wbea  they  are  uperaling  wilb  equal  aetiiitjr.  Tbere  are  mtntnl 
foTDM  of  this  iDstnimenl,  Ibe  esuantial  poiot  belDf  to  break  the  cnrrtata 
exactly  al  the  aame  time.  II  is  >o  arranggil  ib*t  hj  Mttiog  Ibe  Irifgar  Iba 
currents  are  formed,  anil  b;  pressing  il  Ibe;  are  broken.  It  *boDl4  fine 
llie  euuie  puinl  of  nieeiing  of  tbo  pendulumi  in  aix  or  eigbt  trial*  wade 


To  uir  the  /'<rn(/u/ui>i.— KstabliBb  the  virce  as  shown  in  Plate  29.  Isfcrt 
a  pipce  of  Jrawing-paper  under  the  arc.  and  clamp  il.  Pel  the  Irigfcr  of 
Ilic  cliiijuiiclar ;  raise  the  pendulums  sgsinnt  their  magoets :  pma  the 
iriggfr  :  if  Ihe  point  of  meeting  is  rery  near  the  0".  set  the  trigger  tfala; 
give  the  cautiou,  "Itead;:"  raise  Ihe  pendulum,  and  "fire."  Read  off 
Ihc  snglc.  which  mu!>i  be  corrected,  if  the  pendulum  on  the  trial  did  bM 
meet  at  the  11°,  by  addinj  the  angle  between  the  0°  and  mark,  if  it  be  oB 
ilir  right,  and  by  lublractiag  it  if  ii  be  on  Ihe  lefl.  The  angle  Ihus  cor- 
rected niuKi  be  doablnl  for  Ihe  time  of  passage  of  Ihe  pri^ectile  between 
the  two  targets. 

Ta  ihlrrmiHr  Ihe  initial  rrfociVy.— T.et  I  be  the  length  of  the  equiralebt 
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tkot«  Mid  tli«  ditUace  between  its  wires  b  regulated  in  the  Mme 
For  mall  anne  a  mucb  finer  wire  it  uied  to  form  the  target. 

Captain  Rodman'i  I\^9$ure^Pi$Um,  (Plato  29.) 

Tkle  iaetnuaeat  ia  lued  to  determine  the  preseare  of  the  gas  on  the  tidet 
•C  tiM  bore  of  a  gun.  It  cun*ist8  of  a  AoiiMny  of  wrought  iron,  with  a 
cylindrical  •kmmk  at  one  end,  rhaned  with  the  ihreadii  of  a  screw,  bj  which 
it  is  attached  to  the  gun.  This  nhank  has  a  cjlindrical  khle  through  its 
amis,  .S7  inch  ia  diameter,  into  which  the  piston  fits  rloselj.  The  head 
eCthe  piston  is  terminated  bj  a  ruttrr,  which  is  forcetl  bj  the  explosion  of 
Ike  charge  into  a  piece  of  wrought  copper,  leaving  a  cut  or  indentation  of 
greater  or  less  length,  according  to  the  greater  or  less  pressure  on  the 
Sftdee  of  the  bore. 

The  cutter  is  made  broa'l  and  thin,  so  as  to  make  a  long  cut  compared 
with  its  breadth  and  depth,  that  pressures  which  Tsrj  but  sUghtlj  maj  be 
distinguished  more  readilj. 

A  strong  Mrnr,  at  the  opposite  end  of  the  housing  to  the  shank,  holds 
the  disk  of  copper  on  the  cutter. 

A  f*»»^kftk.  made  of  thin  copper,  is  set  up,  hy  a  die  and  punch,  in  the 
shape  of  a  hollow,  shallow  cup.  It  \n  pUce<l  against  the  lower  end  of  the 
piston,  the  open  end  towsrd  the  chsrge  of  powder. 

A  hole,  .4  inch  in  diameter,  is  drilled  into  the  >>ore  of  the  gun  at  the  seat 
•C  the  charge;  the  outer  part  it  counter-b<ired  and  tappe«l  so  as  to  receive 
iW  housing. 

To  uM  iJU  prtuMre'fuMtom. — Clean  and  oil  the  piston  snd  the  hole  in  the 
bowsing  into  which  it  works;  insert  the  piston  in  the  housing;  put  in  the 
gne-check,  pressing  it  down  on  the  piston;  place  a  thin  copper  washer  in 
the  hole  in  the  gun,  and  screw  the  housing  down  firmlj  on  it ;  place  a  disk 
ef  cvpper  on  the  cutter;  tnter|»otie  between  this  and  the  head  of  the  »crew 
a  sec<»nd  dink,  and  press  it  down  hsnl  on  the  cutter. 

Afler  each  discharge,  unscrew  the  hou«ing.  take  out  the  gas- check,  clean 
the  hnle  in  the  gun,  the  pi«ton  sod  the  hule  in  which  it  works;  renew  the 
gme-chcck  as  often  as  re<)uire*l :  see  thsi  the  copper  disk  is  pressed  hard 
en  the  cutler. 

The  actual  pre«»ure  in  pounds  is  determined  bj  placing  the  cutter  In 
the  dynamometer,  and  applving  a  pressure  until  a  cut  is  made  of  the  same 
Ungth  in  a  similar  piece  of  copi»er. 


llRUNANt'K   .MAM'AI.. 


tioHTirtvD-coinnicioBi. 

(roiKlciiscd  rrooi  a  "Circular  MciuoranOuni"  isiucdb;  Qencral  Burg^jo*, 
Inspeclur-npnernl  of  Port ifickt ions,  Britiih  Attoj,  from  ilia  rcieuchis  of 
Sir  Wm.  Sdow  IltrriE.  F.K.S.,  lSu8.) 

It  nppoars  to  be  estubliitlicd: — 

Thul  metal  in  a  building,  whither  dispoied  in  th«  farm  of  a  condui^tor 
cir  otlierwise,  neTer  altracU  lighlning. 

Thni,  [iroTidcd  the  surfttcei!  or  meloli  are  not  Inlerrupted  by  bodiri 
poHHesHiDg  H  1cm  eonductiug- poser,  a  building  eniirel;  of  metal  will  l>e 
the  HafcAl  of  all,  and  ihat  Buch  buildings  rrqnire  no  further  light niag-con- 
duGlors  ihan  coDnections  with  the  earth,  OTer  the  maionrj  foundalioni  on 


,!iirU  11 


e  often  laid. 


Thai,  with  regard  tu  a  building  of  brick  or  ntone,  Ibe  object  muni  be  lo 
estalilisii  ■  aufhcieiit  nunihpr  of  linen  of  cleclrical  conducton,  eitrmling 
from  il»  most  elcTalcd  and  pruniineiil  poirils  lo  the  ground,  and  further 
bring  the  building  intn  a  cnndilion  similar  lo  Ihul  of  a  metal  Uuildiojc,  hj 
uieatiii  of  other  conduclura  generally  allaehed  to  more  prominent  line*  vt 
the  building  ilielf,  Huch  an  the  ridgpH,  anglce,  and  cbtCs. 

There  ia  no  advantage,  but  the  contrary,  in  endcaroring  la  iDtulale  th« 
conductora  from  the  building. 

The  heal  mal.Tlal  for  e [indiiclors  i.i  copper,  eiiher  in  lubff*  Ij  lo2  Inel.r. 
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Tankf  »t*  u»e1e»«,  except  where  the  water  fluwn  freely  into  them  from 
Ibe  •iirrouii«ling  noil;  and  eten  then  thej  are  iiuperduoua  .nn  appentlagea 
fo  I  be  conductor*. 

The  condurtom  for  a  brirk  or  «tone  mnfraxinc  with  nlale  roof  should 
r<rn*iiic  of  a  nbeet-copper  ^trip  4  iiiobeH  wide  and  .]'2'»  inch  thick,  coTerinf( 
f  Le  rtdf •>  asil  f>erure1j  fixe«l  to  it  by  wrought-copper  nailn.  At  each  end  of 
the  ri'lfe  a  aolid  copper  r<>«l.  .•*>  inch  in  diaiueler,  in  fixed  to  the  conductor 
4MI  the  ridge,  and  pn»jecta  about  o  feet  above  the  highest  point  of  the 
Ituilding  ;   it*  upper  end  ifi  pointe*!. 

<*«p|*«r  strips.  :<  inches  wide,  or  copper  tubes.  1  inch  in  diameter,  pass  down 
the  aaglea  of  the  hip.  and  are  firmly  secured  to  the  copper  earert- gutter. 

The  descending  water-pipes,  made  also  of  copper,  and  fafllene<l  to  the  face 
of  the  building  by  copper  holdfa^m,  are  connecte«l  at  their  lower  end  to  the 
UDdergr«>un<l  conductor  by  a  piece  of  copper,  «t  inches  wide,  wrapped  around 
the  lower  end  of  the  water-pipes  and  riTeteil  to  the  underground  conductor. 

The  underground  conductor  runs  out  from  the  building  4  feet,  antl  then 
brMiche*  into  two  parts,  each  H  feet  long,  '2  inches  wide,  and  .l'2o  inch 
Ikick.  The«e  conductors  are  about  *J  o  feet  from  the  surface  of  the  ground 
at  the  l<*wer  eud.  and  are  covpre<l  with  coal-a«hes  and  earth. 

The  copper  sheathing!*  on  the  door*  and  windows  are  connected  with  the 
lower  end  of  the  water-pi|»e«  by  flat  cop|>er  strips,  2  inches  wide,  fixed  to 
the  water-table  by  cop|>rr  naiN  driven  into  wotnl  plugs  about  It)  fr«t  a|iart. 

When  tubular  conductors  i-annot  bp  hml  of  sufficient  length  in  one  piece, 
tbey  are  connected  by  a  union  joint,  and  strengthened  by  a  small  pi|»e  or 
ferrule,  about  4  inchea  long,  in*iile  the  tulie.  an<l  riveted  to  each  end. 

Buildings  which  have  the  e4Tr4-gutt«»r4  and  iIown-pi|»es  made  of  tin  or 
giiir  should  have  a  main  conductor  communicating  directly  with  the  grifund : 
tt  •h<»uld  al«4>  beccnnrcled  with  the  ea«r«*gutler.  and  the  down -pi  |»e  should 
coBB'ct  by  a  metallic  communication  with  the  ground,  running  out  some 
distance  from  the  building. 

In  case  of  buildings  situate  nit  a  dry  or  nicky  "oil,  especial  pains  must 
b>e  taken  to  lay  iJown  I'ld  chain*  or  other  conductors  in  various  directions, 
Co  a  distance  of  1«>  to  l-'i  yard*,  and  from  1  f«M>t  to  1.5  foot  below  the  sur- 
face of  the  ground :  and,  if  piM^ible.  lea<l  a  flow  of  rain  over  the  surface 
of  ibr  ground  alwut  t>r  near  thr  con<luct<>r.  Let  the  conductor  terminate 
lA  a  large  •iirfare  of  moi*!  earth  whenever  it  can  be  effected. 

If  copper  be  not  u«eil  for  condiioiirs,  iinc  is  the  next  best  material  of 
vLirh  they  can  be  made  If  iron  l>e  use*!,  it  nhonld  be  in  the  shape  of  gal- 
vaniie*!  «r>iuf!hi-iron  pifH*,  not  lean  than  '2  inches  in  diameter,  firmly 
ecrewr>l  t<  git  her  in  jwinis  of  extra  ihicknr«s. 

I'opp^'r  tulM*.  iif  »  thickne*^  of  from  .I.'»  to  .2  inch,  is  always  to  be  pr«* 
ferre<l :  it  ha«  more  than  five  time«  the  capacity  for  condacting  electrictl/ 
thai  ircn  La*,  and  more  than  three  times  that  of  sine. 
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Faman  tuill  n'M  »(fi,— Let  (ha  kcUle  nat  on  ft  Irivat,  thm  bat  of  vUek 
ma;  stand  on  any  piece  of  flat  iron,  nuob  as  tha  boliom  of  ft  *hot-aaMiM« 
or  Bland  for  grape,  tha  bottom  of  the  ktttia  aboat  1  firat  fmn  tka  iraaBJ: 
build  ronnd  it  iritb  aoda.  The  door  of  tha  furaaea  I*  10  iBcbH  aqoaia: 
ihe  flue  of  the  cbimacj,  opposite  to  the  door,  8  iaehea  aquftrc,  ftad  earn- 
mcncing  about  tt  inches  from  (he  ground;  tha  flrat  partof  th*  Cuft  indiM^ 

pcrniil.  Against  a  wall;  the  lop  of  Ihe  door  and  of  the  flva  laajr  ba  Mp- 
porlcil  by  small  bats  of  iron. 

f'urnacc  luot  in  iht  nrrM.—Tha  edge  at  th«  kettle  ahoald  ba  ftboot  1  inch 
alioie  Ibo  ground,  and  the  bottom  1^  to' 15  inches  aboTa  the  heftrth  of  the 
furnace ;  Ihc  emili  is  dug  down  Tcrticall;  1  feat  from  the  kattle  for  lb* 
front  of  the  furnace,  an<l  tlie  door  is  cut  out  10  inches  nquarc.  The  tank 
is  remoTcdand  sloped  oiit,»aBS  to  giveacceiato  Ihe  door:  the  flue  is  bored 
out  on  the  opposite  side  witli  a  crowbar :  it  commeDoea  G  inches  abaTc  iht 
hearth  and  conies  out  of  Ihc  ground  18  inches  timn  Iha  fUmaea,  wfacaec  il 
is  carried  haritonlally  about  13  fuel. 

Id  furnaceB  of  the  second  kind  mentioned  abore,  the  tritet  mar  be 
omilted,  and  the  kettle  may  rest  on  Ihe  sod  or  earlh  for  about  I  iacfa  all 
round,  and  the  earth  rammed  in  agaiost  the  side*  of  the  kclile. 
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5«vrr  driT*  rocMa,  portftm,  &e.«  or  strap  »liot  or  shdlif,  in  a  room 
wkcrt  tli«r«  b  mnj  powder  or  eompotition,  except  that  uaed  at  the  time. 

LoMlisf  aad  imloadiiig  ibelU,  driTing  rockets,  pulfcriting  materials, 
tile  prrparalion  of  conposUioos  requiring  the  use  of  f&rc  and  in  which  the 
c— poBcats  of  gunpowder  enter,  ought  to  be  done  in  all  cases,  when  possible, 
ui  ilie  opes  air  or  under  a  tent,  far  from  the  laboratory  and  magatine. 

!lerer  enter  the  laboratory  at  night,  unless  it  is  indispensable,  and  then 
use  a  rlose  Untem,  with  a  wax  or  oil  light  carefully  trimmed.  Allow  no 
^king  of  tobacco  near  the  laboratory. 

In  melting  lead,  be  sure  that  it  contains  no  moisture;  put  the  pigs  in 
rfully.  and  do  not  use  more  than  will  fill  the  pot  two-thirds  full. 

I'se  I  1m  tame  precautions  in  melting  fatty  substances. 

Applicathns  fur  liuniM, 

Exclude  the  air  by  applying  to  the  burn  fruk  Imrd;  or  bathe  the  pari 
Vormed,  and  eoTvr  it  with  linen  soaked  in  a  mixture  of  8  parts  of  sweet  oil 
aftd  1  of  hartshorn,  well  beaten  together. 

MATERIALS. 

For  UM  in  the  Uborstory,  psltp^tre  nhould  be  fkved  from  all  foreign 
•ulMtaaces  and  be  reduced  to  a  fine  powder,  or  ebie  to  very  minute 
crjMaU.  It  is  best  |iulTenie<l  in  the  rolling-barrels  at  the  powUer-mills ; 
hot  it  may  b«  puWrriieil  by  bsn«l  in  the  laboratory,  an  follows.  I*ut  into 
a  flhn^arrtt  U)  Xhn,  of  dry  reftiied  ralipefre  and  MK)  lbs.  of  bronte  Imlls; 
lam  the  barrel  for  two  hours  an«l  s  half,  at  '10  reroluiions  a  minute,  strik- 
tag  it.  at  the  same  time,  with  a  mslUi,  to  prevent  the  saltpetre  from  ad* 
heriag  to  the  sides.  Separate  the  hslN  by  means  of  a  braM-wire  screen, 
a»l  the  foreign  mibMences  with  •  hsir-fiieT^. 

S«ltpeire  may  sUo  )>e  puWeriti'd  by  pounding  it  in  a  bras«  mortar,  or  by 
solution,  as  follows.  Put  14  !)•«.  of  refthr<l  nitre,  with  /»  pints  of  clear 
water,  in  a  broad  and  phsllow  copper  pan.  over  a  nlow  fire,  and.  as  the  nitre 
dit^oUes.  pikiin  off  the  iropuritir* ;  i»tir  the  «oliilion  with  a  woo<len  spatula 
until  the  water  i«  »I1  eTa|M»ral«^l.  - -whfn  thi*  nitrr  will  l»e  very  wh.le  snd 
fine.  Should  it  bt«il  tiMi  nnirh.  thr  pan  mtMt  >n*  UHed  from  the  fire  and  set 
up'jn  wfi  »ant|  or  rarth.  and  th«*  •altprire  nhould  be  stirred  until  it  dries, 
to  prevrnt  it  fmrn  s<]hrrit«g  !••  ihr  pan. 

/  If  iff  ml 

It  th^  residuum  of  tb«*  iuci»iiif>iotr  c«'iiibu9ti<<f)  or  of  the  di'tilUtioii  of 
wo^d.  It*  c  iioix.iiiti'in  and  |-r->|-ert.r«  Tar\  vitli  thr  kind  of  Vioo*!  from 
whick  it  is  ttiA<le,  aitd  with  the  m->4ie  of  csrt»oaiAatioa  u«e<l. 


I 

t 
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Farnaei  built  vith  4odi. — Let  tli«  kettle  r«Bt  an  %  trivet,  the  feet  of  w 
ma;  Btnnd  oa  anj'  piooe  of  flat  iron,  Bual)  hh  tlie  botlDiu  ur  a  ehot-o 
or  XKnd  far  gripe,  the  bottnm  of  thn  kettle  about  1  foot  from  the  groaa 
huild  round  it  with  eodfl.  Tli«  danr  of  the  furnace  U  10  inebes  squ* 
the  flue  of  the  cbimnej'.  opposite  to  the  door.  t>  ioches  iqunre,  tLDd  C4 
tncDCing  about  ti  inches  from  (he  ground;  the  first  partof  the  flue  ii 
■t  kn  Bngle  of  about  l(fi, — the  rest  rerliciil,  and  pUoed,  if  circunutw 
permit,  agsinst  a  wall ;  the  top  of  the  ilosr  and  uf  tlia  flua  tuajr  be  a 
ported  by  Bciall  bars  of  iron. 

/Vmnri  (fliit  III  the  earth. — The  edge  of  the  keltle  ehould  be  about  1  il 
aboTe  the  groiiad,  and  Iho  boilam  12  la'I5  inches  above  llie  beariii  oi 
furnace ;  the  earth  is  dug  down  Terticalljr  1  foot  froni  the  kettle  for  I) 
frout  of  Ibe  furnace,  and  the  door  is  cut  out  10  inahea  Kquarc. 
is  removed  and  sloped  out,  >a  its  lo  give  access  to  the  door ;  the  flue  is  bored 
out  on  the  opposite  side  iriih  a  crowbar :  it  commences  G  incb«s  above  ihc 
hearth  aud  comes  out  of  the  ground  IB  inches  from  ibe  furoaoe,  whclice  it 
is  earried  horiionlally  about  13  fi-ct. 

In  furnaces  of  the  second  kind  meatianed  abave,  the  trivet  may  be 
omitted,  and  the  kettle  may  rest  on  Ibe  sod  or  varlb  for  about  1  ineb  ail 
round,  aad  the  earth  rammed  in  against  the  aides  of  the  kettle. 


Preeavliont  againtt  Accidents. 

Avoid,  as  muob  as  poaeibio,  the  use  of  iron  in  the  c 
buildingR.  finiures,  tablee,  beochca,  boxog;,  &c,  of  the  labornlory  ;  sink  tlie 
heads  of  iron  nailn  if  used,  and  All  over  them  Kith  pulty,  or  pacle  sevenl 
thiokneSHca  of  paper  over  them.  Before  tlie  men  go  to  work,  cover  Ihi 
Doorvpilb  carpels  or  tarpaulins,  wbicb  are  taken  up  carefutljr  after  Ibr 
men  leave  and  ourried  at  leail  QO  jrarda  from  the  building,  and  tliem 
■haken  thoroughly  and  swopt.  iJuring  the  work,  have  the  carpel*  frr- 
qiieuU;  sirepl. 

I'tuce  the  stores  in  clolb  bags  io  the  vinduirg  eiposcd  to  Ibe  pun. 
Prevent  porsonB  fiom  entering  with  sahre!,  HWorda,  or  canes.  &c.,  or  it.itr 
mttohss  about  their  persons.  Direct  all  who  work  where  there  is  povil" 
lo  wear  moccasins  or  socks,  aud  lo  inke  them  off'  wheu  the;  leave.  nirirL 
Ibe  men  not  to  drug  their  feet  in  walking. 

Make  the  doors  and  windows  to  open  and  close  eaailj,  witbnut  fricliou. 
keep  Ibcm  open  wlipnever  Ihe  weilber  permits. 

Never  keep  in  the  labomlory  more  powder  than  is  neoeesary.aiid  havelh* 
ammuuition  and  other  work  taken  to  the  niagaiine  lu  fast  as  il  is  finisbnl. 

Let  powder  barrcis  be  carried  in  hand-harrowB  made  with  lealher,  <■' 
wifb  slings  of  rope  or  cnnvRs.  and  the  ammunition  in  boxes.  Let  eiri,' 
thing  that  is  to  be  moved  bo  liCtEa,  u.n4  at.^  Atn^^isd  or  tolled  un  the  flMi 
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NeTcr  driTe  rookett,  portfires,  &o.,  or  strap  shot  or  shells,  in  a  room 
where  there  is  an/  powder  or  composition,  except  that  used  at  the  time. 

Loading  and  unloading  shells,  driying  rockets,  puWerizing  materials, 
the  preparation  of  compositions  requiring  the  use  of  fire  and  in  which  the 
eonponents  of  gunpowder  enter,  ought  to  be  done  in  all  cases,  when  possible, 
in  the  open  air  or  under  a  tent,  far  from  the  laboratory  and  magazine. 

Nerer  enter  the  laboratory  at  night,  unless  it  is  indispensable,  and  then 
use  a  close  lantern,  with  a  wax  or  oil  light  carefully  trimmed.  Allow  no 
smoking  of  tobacco  near  the  laboratory. 

In  melting  lead,  be  sure  that  it  contains  no  moisture ;  put  the  pigs  in 
carefully,  and  do  not  use  more  than  will  fill  the  pot  two-thirds  full. 

Use  the  same  precautions  in  melting  fatty  substanoes. 

Applications  for  Bums, 

Exclude  the  air  by  applying  to  the  burn  fresh  lard;  or  bathe  the  part 
burned,  and  eoTer  it  with  linen  soaked  in  a  mixture  of  8  parts  of  sweet  oil 
and  1  of  hartshorn,  well  beaten  together. 

MATERULS. 
Saltpetre, 

For  use  in  the  laboratory,  saltpetre  should  be  freed  from  all  foreign 
substances  and  be  reduced  to  a  fine  powder,  or  else  to  very  minute 
crystals.  It  is  best  pulyerized  in  the  rolling-barrels  at  the  powder-mills ; 
but  it  may  be  pulverized  by  hand  in  the  laboratory,  as  follows.  Put  into 
a  rolling-harrel  50  lbs.  of  dry  refined  saltpetre  and  100  lbs.  of  bronze  balls; 
turn  the  barrel  for  two  hours  and  a  half,  at  30  revolutions  a  minute,  strik- 
ing it,  at  the  same  time,  with  a  mallet,  to  prevent  the  saltpetre  from  ad- 
hering to  the  sides.  Separate  the  balls  by  means  of  a  brass-wire  screen, 
and  the  foreign  substances  with  a  hair-sieve. 

Saltpetre  may  also  be  pulverized  by  pounding  it  in  a  brass  mortar,  or  by 
solution,  as  follows.  Put  14  Ib.s.  of  refined  nitre,  with  6  pints  of  clear 
water,  in  a  broad  and  shallow  copper  pan,  over  a  slow  fire,  and,  as  the  nitre 
dissolves,  skim  off  the  impurities;  stir  the  solution  with  a  wooden  spatula 
until  the  water  is  all  evaporated, — when  the  nitre  will  be  very  white  and 
fine.  Should  it  boil  too  much,  the  pan  must  be  lifted  from  the  fire  and  set 
upon  wet  sand  or  earth,  and  the  saltpetre  should  be  stirred  until  it  dries, 
to  prevent  it  from  adhering  to  the  pan. 

Charcoal 

Is  the  residuum  of  the  incomplete  combustion  or  of  the  distillation  of 
wood.  Its  composition  and  properties  vary  with  the  kind  of  wood  from 
which  it  is  made,  and  with  the  mode  of  carboniialiou  u&«d. 
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•  much  more  detu«  and  eompait  u  thv  wood  from  Tkleh  il  It 
made  is  bariler  aad  or  a  cloier  lezluro;  ila  drniitj  is  nearly  proportioBal 
Id  Ihnl  of  the  Wood,  and  its  eombnatibilitj  leema  to  be  aa  mneh  (rcaltr  ai 

The  best  cliarcual  for  fireirarka  i*  that  which  ia  moat  iBflammablc  »»i 
which  leaves  ihc  least  ashes,  such  as  coals  from  blacli  alder,  willow,  poplar, 
hnicl-lree.  hemp-stalki,  &c.  Hard  woodi,  genfrallj.  give  coaU  cMtalB- 
itig  mure  nabrs  than  lighl,  soft  ones;  old  Irres  more  than  jouBf;  drad 
in.><"<  more  Ihun  living;  in  (liv  nine  tree,  the  bark  mare  than  (be  tap- 
wuuil, — next  (he  trunk,  the  rootit,  and,  least  of  all,  the  bmnebca. 

In  mime  cases,  where  long  trains  of  fire  are  desired,  charcoal  from  hard 
wi>oJ!i,  Hucb  aH  oak,  maple,  or  beech,  ia  uaed.  Charcoal  for  flreworks  ii 
be!<l  uiiide  in  closed  vessels.  The  ditTerent  procesaee  of  carbonisation  are 
only  mure  or  lean  rapid  distillnrioris  uf  Iho  Tegelahle  rubrtanc*  carried  le 
a  icreatvr  ur  less  extent.  The  volatile  mallera  which  are  disenpged  aad 
Ihe  tiieil  substances  wliich  remain  rarj  at  each  momeol,  bnt  in  such  a 
niuiiner  thai  the  character  of  the  former  indicates  that  of  the  latter. 

Ill  a  slow  dislillatiun  by  a  progressive  brat  nol  exceeding  57*)°,  blnifh 
Tupiirs  are  first  dii<eiignged,  then  carbunic  and  acetic  acids,  empjreuBaiie 
oil,  and  soot  ia  dark  clouds  burning  with  »  red  flame.  Carbonic  uiide  re- 
pliices,  by  degrees,  Ihe  curbonic  acid,  the  smoke  becomes  clearer,  and  the 
Huiuv  takes  a  Tiulet  tin).      .V[teTwar<l  carburetled  hydrogen  is  disengs^: 
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Mi4  a  ▼rlvHlj  appcATAiiee;  it  burDH  wilb  m  jrcllowidli-hlae  flum^,  brifht 
•a*J  viiUoui  amiikr;  it  |riTC9  out  a  lir««y  «ound  wbrit  l»r«>krii.  nnd  ilinMiWet 
a;ufi«t  cn'irrljr  in  |miu«oii.  Hrnlcil  in  •  vUtne  Te«*f).  ii  j-icUN  lur.  |iyro* 
lif-  ^<i.it  :%ci'\,  an<l  10  jifT  <.'<*iil.  i»f  |(«fi.  Il  ill  i'"in|Hi»4><|  uf  cnrbun  U.7!i«'>, 
bjF^ruicra  u. '>.*«.  AiiJ  anheii  U.tHi;. 

<'barcua|  i.biaine<l  fruui  a  |troii»clcil  dintillaiiun,  when  onljr  lo  p«r  cent. 
!•  b«<J.  fruin  ilry  vinmI,  ba^  a  l»liii«b-blitck  color,  iit  banl  and  coam*;  it 
Lffak*  rapil^,  gtvrn  out  a  Gl«'«r  mmnil,  liuruB  vitbout  tiaiue.  ami  is  with 
•Uthculijt  ri*<lucftl  tiia|Mia<lrr;  il  in  ilicn  dry  to  ilie  toiicb,  and  doc*  not 
ra«.ljr  f«irm  a  cake  by  prrpsurt*:  it  i^  in«>>liildr  in  caiiMic  p<»iaM»a.  It  is 
<  •m^^i**'!  of  carlxin  .'.nM,  hyilri>i{«*n  .07'*.  and  aiibfi*  .OlN. 

A.i  •  baroi^U  «ri'  <  iii)iri»('i*d  «i(biu  tbv  two  preceding  kindn,  nu'l  «|i|iroach 
avtr  or  >«•  onr  ur  ibe  utber.  Coal  wbicb  ban  not  reacbc«l  tbe  brown 
rb  <  'Ute  »b«de  burii<«  wilb  f  int>k<* ;  it  in  called  piuoky  coal:  il  iit  not  yet 
rh»rci>i»l.  Cbarcoal  lake;*  fire  at  about  4«fO^.  Itlack  cbiircoal,  bigbly  cal' 
cmrd,  lake*  fire  4|uickly.  bui  in  eastily  etlingui<»bed;  red  cbarcoal  i«  lonjcvr 
in  takirtiT  firi*.  but  it  keep**  fiie  and  buriiri  up  rapidly.  Tbin  conibu«tibiIitjr 
t*  a*  Btuch  im-atrr  ma  tbe  cbfircoal  i*>  ligbler.  Cbarcoal  at  a  red  boat  de- 
roBipu4'*t  water  tu  combine  wilb  iia  oxygen.  lis  abvolute  dcnfti:y  is  at 
I^a^t  l.'t:  tbe  apparent  denpiiy  i*  very  variable. 

rbarci»al  doe*  noi  bccouie  ;*  ciin>iucior  of  beat  and  electricity  unleM  it 
ba«  been  bigbl>  f'«lctne«l  ai  a  wbite  beat. 

It  ftb*4*rb«  ni«#i«iurf  rapplly  from  tbe  alm<itpbere, — particuUrly  wheu  io 
a  *i%it  of  6nr  pow'lrr.  H  ben  fretbly  pre|»ared  an^l  puWeriie*!.  it  absorbs 
ftnd  ronden«r«  gii*t*«  :  il  f:row«  wnriii :  and,  if  in  a  man*  of  more  iban  alniut 
"Ji  lb«..  It  lake*  lire  •|i«.fiUiii'ou<iIy.  lUack  cbarcoal.  bighly  ciilcine«l.  may 
be  »el  «'Tt  fire,  wb«*n  in  pirrr«,  by  a  ■>troug  bl'>w,  or  by  friction. 

T«i  make  a  conip«ri*<in  betwrni  « liarcoaN  aa  to  tbeir  action  in  ctimpoai* 
tivA*.  uiakr  an  iniirnair  iintiurr  of  .'•  p«rt«  uf  iuili|ielre  and  I  of  tbe  cbar* 
r<«al  Io  be  tried,  botb  well  puUfrifcl;  drire  a  fuie  wilb  tbe  ri»ni|MiNiiiun, 
•r  prefl«  it  in  a  mrial  tulie  of  ah4.iit  ••rieo4(uarter  of  an  incb  b^^re :  take  ila 
w«igbf  and  bfigbt,  an<l  d«*ieriuiiie  ibe  lime  of  burning  by  %  waicb  or  |iea- 
duliint.  Tbe  r^ipidiiy  of  roijiliii*(iiiii.  or  ib^  lengib  of  rompo*iiion  wbirb 
lii«rf.«  111  a  »ri-iii>it.  mf.i*iirt«  liif  riitiiliuntiliilil}  'if  ibeebarcual.  Note  al««» 
fbi*  wrt(:bt  of  tbr  rr*ii|iiuiii. 

The  r«pidit\  I'f  (*oiiibu«<  .on  i«  iit'b  prn-lent  of  ihe  diaineler  of  lh«*  lube 
ab'l  of  ilir  m-kifriaU  of  wbirb  il  i-  maile:  it  whtirn  %frv  hlilf  witb  ibe 
greater  <>r  !«■••  i-i>iiipre<i*ii>n  •*(  ih'*  r  iiitiMiaiiion.  but  varie«  niucb  wiib  tbe 
l^f FT  'if  f  f  iiiiriiioii  ••{  Ibr  iiiat«TiaI«  .  iC  \*  lberer»rr  Hiiportaiil.  iii  c 'Ui* 
}  %r  L/  difli-rritl  •  iriU.  til  fill  tl  •-  ronii-ii'-niiii*  pri-ri^r'ji   in  ibr  •ntiif  ««v 

>i  I  liii  It         U  li.-fi  iiii>itr>l  kii'iplitir  I*  I"  l»r  u«r  I,  nrr  iii'i*'  J«*  ln'-%«'«  fi.il  it 

1   '  -   r    :  Kr   •  •  ..    f  ..I   k        •  J  -rW  •  !*•  •  I  .  i«*.    »:«••••>'.;_*>         h  i .  |  u.ii    ./••  I 

ty  l-Ting  i"t\d  I'lur  b>>ur^  lu  a  i<-iliiig-bairei  witn  twi*.e  ita  wri|;.it  of  baii«« 
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or  bj  being  pounded  in  a  mortar  and  lifted.  Roll-blimslon*  it  aaed  for 
niclilng.  and  flawern  of  sulphur  mny  be  urad  iut«*d  of  roll-iulpbor  ful* 
Tcriicd,  but  is  no(  so  goo<l. 

OvNTOwiiKB. — Fur  eumponitioni.  gnnpowdrr  is  lataltJ,  either  byroUiagit 
for  (Ko  hours  with  once  and  a  half  its  weight  of  balls,  or  bj  baaling  it  as 
equal  length  of  time  in  a  leather  bag,  or  b^  grinding  it  with  a  uiiUar  ••  a 
mealing-table. 

>lealcd  powder,  and  pulTcriied  galipelre,  chareoal,  and  sulphor,  an 
generally  obtained  from  the  powder-mills. 

SL'LPiit'BEt  or  ANTiMnxT  is  ft  gni;  solid,  with  a  flbrons  tenure,  rmtj 
fusible,  Tcry  volatile,  and  eaiiily  reduced  to  a  powder.     Denaitj,  4.1(3. 

It  is  found  in  the  nnlural  stale,  and  can  Ukewiiie  be  prepared  bj  melt- 
ing in  a  crucible  equni  parts,  by  weight,  of  antimony  and  sulphur  puWcr- 
iied  and  mixed.  It  is  purchased  in  the  state  of  a  powder.  Ill  purity  if 
tested  by  treating  a  small  pample  (l.'iOgrs.)  with  eoneenlrated  warm  hjilro- 
chloric  acid.  The  residuum  which  is  not  dissoWed  ought  tiot  to  ciceed 
the  sulphurot  used,  by  12  per  cent. 

CHLOR.tTK  or  PoTASBA  is  a  While  salt,  crjMalllted  in  white  acAlei.  Bahy- 
drous.  not  altered  by  eipoaure  lothc  air.    Soluble  in  water:  more  in  warm 
Ibnn  in  cold ;  insoluble  in  alcohol.    Density.  X.Wa.    Fusible  at  about  fiA^* ; 
it  is  decomposed  at  about  T'J«°  into  oxygen  anil  chloride  of  polasfiam. 
ig  bodiep 
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U  b«  mmd^  with  lb«  frtfttciit  precautions,  far  from  the  laboratory  and 
aafasiavft.  The  powder  of  chlorate  of  poiat^a  and  eulphuret  of  aniiiuony 
eaanoc  he  manipulated  without  danger  if  it  haTe  not  at  least  2t>  per  cent, 
of  water  with  it.  In  this  state  a  blow  or  friction  explodes  onlj  the  part 
straek  or  mbbed :  the  rest  is  dbpersed  without  being  set  on  fire. 

The  fulminate  of  mercurj,  with  90  per  cent,  of  water,  explodes  partially 
whm  ground  on  marble  with  a  wooden  muller;  but  the  explosion  is  not 
eemmanicaud  to  the  rest.  It  should  always  bo  manipulated  moistened 
with  this  amount  of  water. 

L«AD  Is  a  Uniah-white  metal,  bright,  but  lamlshas  quickly  in  the  air.  8po- 
cifie  gravity,  when  pure,  11.48;  melts  at  600^,  and  Tolatilises  at  a  red  heat. 

The  purity  ef  lea*!  is  judged  of  by  its  specifio  gravity.  To  detrrmine 
tki«.  aAer  having  weighed  the  pig,  suspend  it  with  a  wire  in  a  Te«Mel  of 
water,  so  that  it  whall  be  completely  immersed,  without  touching  the  sides, 
aa4  weigh  it  again.  The  weight  in  the  air,  divided  by  the  difference 
between  Ike  weight  in  air  and  water,  will  give  the  specific  gravity,— which 
eogkt  to  be  1 1.3«'>  for  lead  of  commerce. 

Land  melted  in  contact  with  air  is  soon  covered  by  a  coat  of  gray  oxl«le, 
which  rapidly  increases  in  thickness.  The  formation  of  this  oxide, 
or  dreis,  la  prevented  by  covering  the  lead  with  powdered  charcoal  or 
reeiB- 

r«  rWWv  ih4  oxiJr  of  U«H. — Put  in  a  kettle  about  /iO  lbs.  of  lea<l,  with 
1^  of  its  weight  of  powdered  charcoal  or  grraee :  cover  the  kettle,  and 
raieo  to  a  red  heat ;  stir  the  mans,  and  add  gradually  more  roal.  as  it 
aasumoo  a  yellow  color,  using  in  all  ^  of  the  weight  of  oxide;  dip  ont 
ike  lead  with  an  iron  Utile,  and  pour  it  into  iron  moulds  or  panfi.  AAer 
kaving  obtained  in  this  way  iwu-third«  of  the  weight  of  oxide,  in  lead, 
t^row  the  dross  into  a  tub  of  water,  snd  wa«h  it,  to  separate  the  athe*  and 
coal ;  dry  the  remaining  oxide  and  grains  of  lead,  and  put  them  in  n 
Indie  witk  ^^  of  their  weight  of  r<>«in ;  raiae  it  to  a  re«l  heat,  set  fire 
•o  iIm  roein,  shake  the  ladle,  and  pour  off  the  lead.  A  further  ad«lition  of 
roein  will  produce  more  lead ;  ^|  of  the  weight  of  dross  is  generally 
lasd.     Tallow  may  be  useil  in  place  of  ronin. 

When  the  quantity  of  drou  it  con<iderable,  it  may  be  reduced,  in  a 
•imilar  manner,  in  a  «mall  rup^tU- furnace.     (See  page  2«»4. ) 

At  BT«T8  t>r  LK«h  \Sugmro/L*A4\  m%  white,  efllurpscent  salt,  of  a«weetiiih 
taale,  »uluMe  in  three  or  Tmr  liinm  its  weight  of  coM  weter.  S|krcifie 
gravity,  •..'>!.>.  h  may  )»e  made  by  heating  a  mixture  of  litharge  and 
vinrgar.  The  •oluiion  l»eing  eonrentraie*!  end  set  aetdc  to  cool,  the  salt 
cr;»i«!!i«e«  in  while.  I*nlli»nl  nee^lled. 

l*Li  asfta  •  .*i«»Li*BB  i«  »n  wXiuj  of  leod  %tu\  tin,  in  the  proportion  of  J  perts 
of  the  furmrr  to  1  i>f  the  Ultrr 

AaTiMoav  {Hfjulu»  »/  Amumtom^,  i«  a  grayish -white  metal,  very  brilliant^ 
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bighlj-IsmellalGil  niructure.  SpcciGo  ^t^riij',  C.7;  nicUiBf-paini. 
'.  It  is  eaaily  rcJucud  lo  poTrJer,  tml  by  iu  cumbuBtiuri  »iili  4ul|ihiir 
lucea  ikBlruDg  light  and  bcul,  wilb  a  blue  or  Kliile  Stme.  AhliibODj  » 
i;r  fouod  pure  in  luc  obiiro-  llj*t  wblch  u  auld  under  the  omur  ••! 
lua  ff  aniimonii  HlKkyii  coiitiLiLia  a  lillle  sulphurcl  of  antiuoDjr,  kneuc. 
somelimcs  suliiburct  i>f  irun. 

iiiTEB  is  ft  red,  brilliuiit  mcial,  poucgiing  gre»t  tcoacitjr,  duciiliij, 
111 ftllGHbi lily.     iipcuiBu  gravilj',  M.t);  fuHible  si  about  l'.t8U°. 
iipiHir,  beiiii;  hut  sllgUtly  acted  on  bj  saltpelrc,  is  employed  fur  poaJtr- 
utcDsils  fur  refiuipg  sa1t[ietTC,  &c.     Cup[>«r  Teuels  tbould  B"( 

lusvd  to  It  great  beat,  or  uavd  fur  liealing  eompoulioas  coataiDiag 

ir,  us  Mil'  cvpppr  Vuuld  bv  rapidly  oxidiicd. 

ircworka,  copper- HI iugs  arc  used  lo  git«  ri'ddish  (parks  ftBd  agrMS- 

je  tiaiiKi. 

iNZJE  is  u:<cd  in  Ibe  luboriitory  fur  uteDHils  and  inplcnicDts  ahicb 

i  bloira,  or  act  by  perviiMiun,  and  roplaees  virel  and  iron  vbercitr 

is  dan|[i.-r  of  an  eipl<i.''iriii  from  a  blim  or  from  frielinn. 

rlB  of  cupper  and  I  of  line.     Brass  virci* 


I,  fur  I 


'KH  (  Viriligrii)  \*  a  green  salt,  uiied  somelinies  lo  makt 
burns  <rilb  a  «lrun(;  rual  andoiib  a  sligblly  green  flame. 
-»hitr  melnl :  iisnnlly  bridle,  and  iln  fracture  sbuva  a 
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tnem  of  flallu,  well  fiicd,  trfii,  plUble,  with  %  good  bo<lj  without  being 
!••  thick,  frtc  frum  folds  or  rents. 

The  sheet*  when  moisleoed,  ought  to  present  a  uniform  hue,  without 
9p«U  or  aarblings.  Tmken  out  of  the  water  snd  suspended  m  moment  bj 
the  eitremities  of  the  short  sides,  it  ought  not  to  tear  f^om  its  own  weight. 
The  sheet  crumpled  in  the  hand  or  pinched  with  the  nails  ought  not  to 
t*ar  in  the  folds,  and  when  torn  the  rent  should  be  fibrous. 

A  scrip  of  paper  4  inches  wide  ought  not  to  break  under  a  weight  of 
40  pounds,  in  the  direction  of  its  least  strength. 

In  testing  the  strength  of  paper,  the  two  ends  are  held  by  two  rises  of 
hard  wood.  Rach  vise  is  composed  of  2  rectangular  Jaws,  which  can  be 
brought  against  each  other  and  held  firmly  by  means  of  screws,  or  bj 
teft«ns  on  one  Jaw  passing  through  the  other  and  keyed  firmly  to  it.  A 
•crip  of  pap^r  4  inches  wide  is  cut  and  inserted  in  the  rises,  so  that  tha 
lesgth  between  them  shall  be  esactly  12  inches.  The  Jaws  are  closed 
tightly,  and  one  vise  is  suspended  from  a  fixed  point  by  means  of  a  cord 
•r  hook,  and  to  the  other  is  made  fast  the  pan  of  a  balance.  It  is  loaded 
gradoalty,  with  care,  until  the  paper  gives  way.  The  strips  should  not  be 
taken  from  the  eflges  of  the  sheets  only,  but  from  all  parts,  and  from  the 
leagth  and  breadth  successively,  for  in  these  two  directions  the  strength 
In  very  different. 

Fiee  sheets  are  generally  taken  from  each  ream.  In  which  only  one  sheet 
can  have  one-tenth  le«s  strength  than  that  allowed.  If  this  condition  be 
•at  fulfilled,  the  ream  is  rejectdl. 

Paper  may  be  made  hy  hand  or  by  machine. 

The  other  pnpers  are  tested  in  the  same  way,  and  should  p4is«eiis  tha 
same  getteral  characteristics. 

Mm  •mil  WnpM  »/  t\tfrr. 
%m.  Wc«rh«o4l«.  TrtmimU 

1.  for  muskei-cartridge« 1«    v  IfiJ  |n |4i  Ihs. 

1.     ••         ••  ••       wrappers,lH    v  »)    •• 34  lb* lo| 

a.   Blank  cartridges 16 

4.   Pofiirea  anil  rockets 10 

u.   Fixed  ammunition '1^\ 

4.  c  'annon* cart  ridges 1  <J 

7.    Firework* 13 

Th«  several  kinds  to  he  packe<l  in  bundles;  Ncm.  1,  2.  3,  in  bundle**  of 
1.fsl0«h^t4  rarh.  the  other«  in  bundles  of  .'lOi)  sheets;  all  without  folding. 
Th#  dimea«ion«  Kiven  abore  are  surh  a«  the  sheets  are  require<l  tu  have 
vkrn  trtmmrNi  f«>r  im^ 

T«<w  •hotil'l  he  rnfirrly  of  hemp  or  flat,  clean,  dry.  »oQnd.  free  from 
■Calks  and  foreign  •ub«tancea. 

Miaiao  OB  Hiaoi.  tor  rartridge-l.ag*.  •hould  be  ma^le  ei^UT^V^  ot'VCMXAV 


•• 
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80 
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2H 

«:» 

IMO    •• 
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Ehould  be  •iTong.  daaely  woicn,  twilled,  mnd  not  frajcd ;  Ike  width  ibmM 
be  cTcn  in  thi  rame  piece;  (bat  j  ;*rd  wide  ia  convenleDt  aad  tk<  Boat 
comnioD.  The  colon  are  to  be  preferred  in  the  foUowinf  order, — grcea. 
grajr,  yellow,  blue,  red,  white ;  reject  black,  wbioh  li  alnoat  klwaja  bsiM 

CiNVA). — Take  the  stroDgeit  and  cloieat woven;  uaed  for  aacki  for  li«- 
bnltd. 

TwiKE  should  be  ilrong,  amooth,  and  welt  twitted,— 0.08  inch  thick  for 
liiinilUng  cartridgee,  &e.,  and  for  sewing  flre-balli;  ftvm  0.00  inch  to  0.U8 
iQfli  Tor  Sling  ammunition,  &o. 

TiiRK.iD. — For  infanlr J  cartridges,  of  uableached  Bax,  two  alranda,  siroag 

Kiiri  should  be  sTen  and  well  twisted;  that  noal  connonly  used  in  the 
UbDmiarj  is  lehitt  iemp  ropt  tiom  t  incb  to  1.&  Inch  in  Kirth. 

Tliread  and  rope  ought  la  ho  pliant,  without  being  soft,  made  of  heap 
of  good  qualiij,  water-rotted,  and  enlirelj  freed  from  aialks;  of  a  alUtrj 
color,  pearl-gray,  green,  or  yellow,  not  loo  deep,  too  black,  nor  etAined 
with  brown.     Its  siio  should  be  uniform  throughont  Its  whole  length. 

Ql-x  Akabic  should  be  transparent,  yellowish-white,  brittle.  Insipid, 
inodorous,  soluble  in  water  and  Tinegar,  insoluble  in  alcohol.  It  i*  need 
in  solution  to  gire  body  and  leniicily  io  compositions,  or  ic  Hake  ihem 
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P^gtt  mistd  ftntk  OUu.—l\k%  Addition  of  ^ih  of  glae  mftket  the  pMt«  fit 
for  p«MiD(  tliMCs  of  parchmeot  together,  or  for  pasting  |>ftper  on  wood. 
IKmoItc  the  glue  fcparatelj,  and  pour  it  into  the  cold  water  with  which  the 
ioor  or  ttareh  it  mixed. 

Ck€€st  J'tuu  it  matle  of  freth  white  cheete  and  qaicklime.  Pound  the 
cheete  in  a  mortar  with  boiling  water :  let  it  ttand,  and  decant  it :  repeat 
ihi«  operation  three  or  foar  timet.  Pound  together  3  parte  of  thii  cheete 
tkut  prepared  and  1  part  of  ({uicklime,  moittening  it  with  pure  water  till 
Ike  paate  ropee  like  honej.  Prepare  only  a  little  at  a  time.  It  in  nued  in 
pa«ciag  parchment  and  parchment-paper. 

Thete  different  kinds  of  paste  should  be  used  cold.  A  supply  for  not 
m4»re  than  !2  or  3  days  should  be  made  at  one  time ;  but  it  may  be  presenred 
loagvr  by  adding  alum  in  the  proportion  of  ^^^th  of  the  weight  of  flour. 
The  depredation*  of  rait  may  be  prereated  by  dissolring  a  like  proportion 
of  oelocynth  in  the  water  with  which  the  paste  it  made. 

Oim€  is  diisolred  in  itt  own  weight  of  boiling  water.  A  glue-pot  with  a 
wafter-baih  should  be  used,  to  avoid  burning  the  glue.  Remove  the  pot 
from  th«  ire  as  soon  a«  the  glue  is  entirely  ditsoWed. 

TnturaiioH  of  MnieritUt, 

Materials  intended  fur  the  prrparalion  of  fireworks  are  reduced  to  a 
powder  by  rolling  them  in  a  leathern  barrel  with  bronse  balls;  or,  if  the 
barrel  be  not  on  band,  leaihrr  Mck^.  or  mortarf  and  pestles,  may  be  used, 
•Uaching  the  pestle  to  an  elamie  rod. 

During  the  trituration  with  the  barrel,  strike  the  bars  of  the  barrel  from 
time  to  time  with  a  tmall  mallet,  to  detach  the  materiab  which  may  adhere 
to  the  tides. 

The  materials  taken  from  the  barrel  are  trst  passed  through  a  brass 
screen,  to  teparate  the  ball*,  and  then  throvgb  a  sieve.  For  certain  pnr- 
poees,  as  for  aignal  rocket t.  the  charcoal  should  not  be  an  impalpabla 
powder.     The  trituration  it  then  made  in  a  leather  sack. 

The  sack  it  filled  and  closed  up :  on#  man  holds  it  by  the  month,  lays  It 
on  an  even  block,  and  tumt  It  frequently,  whilst  another  strikes  it  with  a 
billet  of  woo<l.  .\Aer  ilTe  roiniiteii,  the  charcoal  Is  taken  out  and  passed  over 
a  silk  screen.  ti>  get  rid  of  the  dunt :  what  remains  is  then  separated  Into 
thrre  number*. 

No.  1.  That  which  pa«!«eii  through  the  tcreen  No.  1  ; 

\o.  2.  That  which  patpet  through  the  tcreen  No.  2  : 

^o.  3.  That  which  pa««c«  through  the  tcreen  No.  3. 
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AiocuiriTiov  roB  amix  inn. 

Ther«  are  Iwo  faindt  of  ortridgci  n>c4  in  Kiriea, — Iha  ball-cwiridg*, 
mule  with  a  single  elongated  ball,  and  (he  buekahol-eartridge,  made  viik 
lificeu  buckaliot. 

Bnll-  Carlridffc*. 

Makimg  Ballr. — Lead  balls  are  made  by  oompraiioD,  bj  ib«mu  of  Ba- 
cbin?a  for  Ihal  purpose.  Balls  lliui  made  are  more  uniform  in  bim  and 
wei^hl,  smoother,  more  solid,  and  gira  more  accurals  reaulli,  liiaa  caM 

Tlie  lead  is  Bmt  cast  into  round  cylindrical  ban,  .68  and  ,6S  Inch  [a 
ilinmcler  for  Ihe  calibres  .G8  and  .UK  Inch  respecliTel;,  and  21  incbe*  long, 
and  (hen  rolled  (o  .46  and  .66  inch  iudiamelerfor  Ihe  same  calibres  mpecl- 
iTclf  ;  IcDg'b,  !G  inches.  These  bars  are  fed  lo  the  machine,  which  cats 
off  a  pari  sufficient  for  one  ball  and  iranifera  it  to  a  die.  in  which  tha  ball  is 
formed,  with  csTity  and  rings,  the  surplus  metal  being  forced  out  in  a  tbia 
bflt  around  the  ball  in  the  direction  of  its  axis.  The  balli  are  Irimned  by 
hnnil.  with  a  knife,  and  are  then  passed  Ihrongh  a  cjlindcr-gaug«  of  tbe 

A  day'i  tmri.— One  man  can  niske  with  the  machine  80,000  ball*  In  Icn 
hours,  the  bars  of  lead  being  prepared  for  him.  One  nan  can  cast  1,500 
bars  in  10  hours,  and  can  trim  and  roll  2,000  bars  in  10  hours.    A  boj  caa 
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•C  wliich  If  tied  And  Ik*  other  is  mored  bj  tb«  foot  bj  meAns  of  %  cord  and 


Tbo  kaifc  ii  bold  in  botb  haadi. 
From  6  to  8  roam*  m«j  be  cut  at  a  time  in  tbie  wajr. 
A  etittlng-macbine,  like  that  used  by  bookbinden,  faeilitatei  the  opera- 
lion  when  manj  band*  are  cmplojre<]. 

Wbca  oalj  a  knife  and  ruler  are  used,  about  12  sbeeta  are  cut  at  a  time. 

To  MaKI  Till  rAKTBIUCK. 

WoaEHBH. — 1  master,  10  6oy«. 

iMFLBHBJiTt  /oT  tack  6oy.— 2  bozts  to  hold  cjlinden,  20  inches  long, 
8  iaebes  wide,  and  4  inches  high,  in  the  clear,  made  of  J-inch  boards, 
vitboot  a  eoTcr:  thej  are  placed  on  their  sides,  their  backs  inclined 
Afainst  the  partition  in  the  middle  of  the  cartridge-table,  the  fkt)nt  resting 
•A  cleats  nailed  to  the  table ;  1  formtr,  cjlindrical,  of  hard  wood,  of  the 
diameter  as  the  ball.  0  to  7  inches  long,  one  end  pointed,  almost  as 
;h  as  the  ball,  and  marked  with  a  iibslluir  groore  4.0  inches  firom  the  end; 
1  mk^t  pr/rmme^  tacked  to  the  table,  to  hold  bslls,  placed  at  the  led  hand  of 
ikm  boj;  1  tpool  of  thread,  turning  on  a  vertical  npindle  fixed  in  the  tabU 
•ear  the  balls ;  1  ekcktny-itring,  ma<le  of  4  or  &  cartridge-threads  twisted 
together,  about  9  inchen  long,  with  a  wooden  toggle  at  the  end, — fastened  to 
the  edge  of  the  table  at  the  right  hand  of  the  bojr ;  1  kni/t-bUde,  \\  inch  long, 
booked,  driven  into  the  front  of  the  table  below  and  near  the  choke-string. 

To  FoBH  TBI  Ctlisdbb. — Lsj  the  trapexoids  on  the  table  with  the  side 
perpendicular  to  the  baneii  towarl  the  workman,  the  broad  end  to  the  left. 

Take  the  former  in  the  right  band  and  lay  it  on  a  Irapeioid,  the  groore 
la  the  former  against  th<*  right  e^lge  of  the  paper,  bringing  the  pointe<l  end 
}  iaeh  from  the  broad  end  of  the  paper ;  envelop  the  former  with  the  peper; 
then,  with  the  fingem  of  the  left  hand  laid  iat  upon  the  paper,  turn  the 
former  and  roll  all  the  paper  upon  it ;  hold  it  with  the  left  hand,  and,  witb 
the  choking-ftring  in  the  right,  take  one  turn  around  the  cylinder  at  about 
I  ineb  fh>m  the  end  ;  hold  the  former  firmly  in  the  left  hand,  and  draw 
gently  upon  the  choking*«tring.  prensing  at  the  same  lime  with  the  left 
forefinger  upon  the  pr«>Je<*ting  end  of  the  cylinder,  thus  folding  it  neatly 
dowa  upon  the  enil  of  the  hall.  IfsTing  choked  the  cylinder  clo«e,  carry  it 
10  the  right  tide,  and.  with  the  thread  in  the  right  hand,  take  two  half- 
bitches  firmly  ar(»und  the  part  that  has  been  choked :  cut  the  thread  on 
the  knife-blade,  and  preis  the  choke  in  a  cavity  in  the  tsble;  place  the 
former,  with  a  cylinder  on  it,  on  a  second  trapetoid;  put  a  ball  over  the 
e»d  of  the  furmer;  roll  the  psper  on  the  former  and  the  ball;  hold  the 
cylinder  in  the  left  hand  and  choke  and  tie  it  as  Just  described  for  the 
laner  cylinder :  withdraw  the  former,  pretsing  the  cylinder*wilb  the  left 
ba»d,  and  place  it  in  the  bos. 

A  dap't  irofl. — A  boy  can  make  1^00  cylinders  Im  10  boutv 
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To  Fin  THB  CtUKDRK. 

Ii^rLGUE.vTS. — 1  fAnr^rr,  made  of  kc^Umler  of  wood  or  brass  pien«<lwith 
two  bulps  llirough  ila  IcDglh,  holding  Ihe eimct charge  of  powder;  a  foaitl 
ollnclird  lo  one  end  of  the  cjUndtr,  and  ■  diicbarge-pipc  la  the  olbrr. 
The  boles  in  tho  cyliader  ire  rnfide  to  communicKte  and  shut  off,  altfT- 
nntvly,  from  ibe  funnel  hotJiiig  tbe  powder,  snd  Ibe  discharge- pipe  st 
llie  lower  end,  by  a  reciprocating  molioa   gi*CD  to  the  cylinder  bj  ikf 

Fill  the  funnel  with  powder;  iniert  (he  discharge- pipe  in  a  eaiirUgt, 
holding  the  chnrger  in  both  hands,  and  tarn  the  cjlinder:  the  charge  vt 
powder  is  deposited  in  tbe  cartridge :  insert  ihe  pipe  in  the  ntti,  and  tdra 
the  cylinder  in  the  opposite  direction;  and  continue  in  the  same  wa;  fur  all 
the  rv»t. 

(rartridges  may  be  fille<1  with  a  copper  charger  made  to  hold  the  eiart 
cbnrge,  pouring  tbe  powder  b;  mean*  of  a.  tmull  fuDHcl  which  is  inserted 
ill  t lie  cnri ridge. 

To  Pinch  rnR  CtBTRiDnc— Tnke  Ihe  cartridge  in  Ihe  right  hand,  strike 
it  Itglitly  on  Ihe  lablc  to  settle  Ibe  powder;  flatten  ihe  emptj  purt  of  Ihe 
cylindiT,  and  bend  it,  Hush  wilh  llie  top  of  the  powder,  at  right  angles 
lo  the  cunridge,  iho  obliiiue  side  of  tbe  irspeioid  od  lop,  Ihe  cartridge 
rtariding  veriicHi  on  the  tnble;  fold  (he  flattened  part  la  the  dirMiion  nf 
0  folds  from  tho  e ilcrlor.  tneeling  In  the  miiblle  ;   U  : 
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•C  tb«  bos ;  the  rttt  art  plM«d  on  •dgt^  the  ca|>t  aUomaloIj  op  ftad  down* 
BUnk  e^rfr.djta  mn  fimck9i\  in  boxen  coouininx  2,000  cft«h  ;  I  be  bundles 
ftrt  pUced  on  rnd,  the  c»pa  »Itemmle1j  up  Aod  down. 

P^rktmy-f*'  ff$.-^7ht  lM)xe«  »re  made  of  white  pine  hoanln,  doTelftiled  and 
»aile«l  I'v^rther.  and  are  fumiMhed  with  wooden  brackelii  or  handles  nailed 
to  the  eiid«i  with  wrought  naiU,  eleocbed  on  the  inside;  the  lidi  fastened 
with  sis  1.75  inch  screws.  They  are  painted  different  colors,  to  indicate 
tk*  kind  of  cartridges.  The  boxes  i^hould  be  lined  with  strong  paper,  and 
the  bundles  of  cartridges  must  be  packed  closet j,  so  as  not  to  shake  ia 
tra»«portatioa.  Each  box  should  be  marked,  on  each  end,  with  the  num- 
ber and  kind  of  cartridges,  and  on  the  inside  of  the  cover  with  the  plaof 
ftfid  date  of  fabrication* 

Binnk  Ctirtritfgeg. 

M%rKBML«.  —  .Vo.  2 papfT ;  puttr ;  po trder. 

Cut  the  pftper  into  tra|»eioids  as  for  ball-cartridges;  roll  ths  trapeioid 
Ml  the  former,  one  turn  :  fold  down  this  much  of  the  paper  on  the  bead 
•f  ibe  former  with  the  left  hsnd  ;  roll  the  rest  of  the  ptper ;  fold  down  tha 
rtat  of  the  paper;  touch  the  fold  with  a  little  paste  on  the  finger;  press 
tli«  end  of  the  former  on  a  ball  imbe«Med  in  the  table  for  the  purpose; 
tmmor^  the  cylinder  from  the  former;  place  it  in  a  box  to  drj. 

Fin  the  cylinders  as  de^eribed  for  hall-cartridges. 

^t  Jmy's  work. — One  boj  can  mske  2,'iOO  cylinders  in  10  hours. 

Parking  MHsket-Balh. 

Balls  are  pscke«l  in  boxes  with  tow  or  sawdust,  to  prevent  their  bmtaiDf . 
Tbe  botes  sre  made  of  1-inch  bo«rd«.  and  contain  l.OtIO  balls. 

They  are  marked  on  Iwth  ends  with  the  number  and  kind  of  balls,  and 
OS  ib»  in«i<fir  of  the  corer  with  the  place  and  date  of  fabrication.  Tb« 
cover  is  fssteae*!  with  six  2-inch  screws,  and  tbe  boxes  mast  be  hooped  with 
irca  (uT  iran«p4irtation.     Thej  are  not  painted. 
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AHMOIITIOI  fOl  7IILD  AVD  MOTOTAnr  iElTICl. 

Til*  amuuniiioo  for  field  mod  mououio  tenricc  consists  of — 

8hi*t  fur  the  *>  and  12  pdr.  guns. 

SkfUt  fur  the  12-|Hlr.  guns,  and  12,  24,  and  H2  |Klr.  liowilser  and  moun- 
teia  bo  witter. 

^keneal  tatf  thot  for  the  G  and  12  pdr.  gun.*,  and  12,  24,  and  82  pdr. 
kowitter  and  mountain  howiticr. 

C^mttUrt  for  ilie  G  and  12  p<Ir.  guna,  and  12,  21,  and  32  pdr.  bowits«r 
attd  muuotain  bowiiier. 

The  |ir«>jectne  is  aliache<l  by  straps  of  tin  to  a  wooden  tabot,  to  which  is 
al*o  faMrned  the  rartridtje-bag  containing  the  charge,  for  the  guns,  the  12* 
pdr  howitser.  ami  the  mountain  howitter,  making  together  a  round  of /ixed 
mmmm9t%fi..n.  The  cartridge  for  the  24  and  32  pdr.  bowittert  it  not  atlAchcd 
to  the  taboi.  but  to  a  eartridje-block,  and  ii  separate  from  the  projectile. 

Ca  rtrttige-  Bagt, 

The  can  ridge- bag  b  a  cjrlindricfil  bag  with  a  circular  boUom,  made  of 
■lerino  or  serge.  The  material  should  be  composed  entirely  of  wool,  free 
frvm  any  miiture  of  thread  or  cotton,  and  of  sufficiently  close  teiture  to 
preTeni  the  powder  from  sifting  through  :  that  which  is  twilled  in  preferred, 
flannel  is  u«ed  when  the  other  materials  cannot  be  conTenienily  obtAiaed. 

To  ClT  Till  TuiTM. 

lartKHKXTs. — 2  tahUg  ;  patterm,  of  hard,  well-aeasoaed  woo«l,  or  of  sheet 
iron  or  tin.  for  the  rectangles  and  bottoms ;  tkimrt ;  ehmtk  or  eoiorfd  er^pont. 

A  marker  and  assistant  spread  out  the  cloth  on  the  table  in  two  tbiek- 
•e««c«,  and  make  it  fast  at  each  en<l  of  the  table  on  three  or  four  hooka 
driven  in  the  ead«  of  the  table,  or  by  means  of  weighCa,  drawing  it  eaA* 
ciefitly  to  take  out  the  folds,  and  no  mors. 

They  mark  «)Ut  ih**  rectangle*  and  bottoms  with  the  patterns  and  ruler,  to 
4|i«|>o«ing  and  rombining  them  as  to  cut  the  dulh  to  the  beet  a«lTantage. 

The  length  of  the  rectangle  olevelopment  of  the  cylinder)  should  betakes 
in  thr  <lirrriii«n  of  thr  length  of  the  stutT.  s«  it  *h*rm  not  stretch  in  that  di- 
rertiiiD.  Thr  svltage.  if  there  l»e  any.  ought  to  be  at  the  mouth  of  the  beg. 
T!<r  riiiirr  i!ikr«  %  i»if«*e  thu*  niarke<l  to  another  table  and  cuts  oat  the 
rertanflfHi  aii<|  buiioms  wiih  a  pair  of  shears.  The  bottoms  may  be  cut 
out  with  a  holiiiw  |>unrh  of  the  pro|ier  aite. 

hswi^io  — Marks  for  the  seam  are  trace«l  on  the  rectangle*  and  b<tttoms, 
by  means  of  patterns  of  the  proper  site.  The  seam  should  be  at  least  a 
half  inch  fri>m  the  edge.  Th«>  bag  is  sewe<l  with  woollen  yarn,  with  a  l>ack- 
stitch.  12  to  the  inrh.  The  eilges  are  tame*!  down  on  the  ssme  side  of  the 
araui  and  ba*ied.  to  prevent  the  fniwder  from  sifting  through:  the  edges 
ef  the  bottom  are  basted  down  upon  the  aidee.    Ilage  may  be  sewe«l  advaa- 
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tagfoiisl]'  bj  the  lewing-mftchine.  B>K*  for  fli«d  •mmiuuliM  arc  MVfd 
to  iriiLin  3  inches  at  Ibe  moulh  for  12-pdn. ;  to  wiibia  3.75  iDefacn  far 
<>-IHlr9,:  sll  oihirrB,  up  lo  the  moiitb.    A  bftg  ib  giTcn  ai  a  model  to  aew  bj. 

l.'nrlriJge-bngH,  «bcn  Glletl,  shouM  pua  through  the  ttnall  ihot-gaBp 
of  Ibcir  eulibre;  those  uaedfor  patterns  rboold  be  tbui  xerified.  The 
tmply  bags  shoutil  be  measured  b;  laying  Ibe  bag.  flalttned  out,  bciwee* 
two  marks  on  a  tabic,  slioviug  Iho  width  of  (be  pattern-bag;  a  rariatKa 
oni.l  inch,  greater  or  less,  in  ullDKed.  Seje«l  IboM  sewed  with  too  larj* 
stitches. 

Bags  for  practice  or  for  blank  cartridges  tna;  be  formed  hj  tcwiag 
together  two  rectangular  pieces  with  Bcmicircular  end*:  ibe  cintb  ii 
uinrkeil.  for  cutting  end  sewing,  with  Blampa  made  of  l-inrh  boards  of  iba 
■ttnicniiioTis  of  ibe  cutLiag-slamp,  with  a  strip  of  tin  or  copper  faateaed  to 
the  edge  of  the  board,  and  projecting  about  }  inch  perpendicular  lo  the 
side ;  another  strip  parallel  to  Ibo  first  is  iimcrlcd  in  a  groure  }  inch  tnm 
il:  the  edges  of  ibose  strips  are  made  rough,  torelaiii  cbalk  or  paint  QMd 
in  marking.  A  handle  is  placed  in  the  middle  of  the  face  opposite  to  the 
Uiarking-strips.  Width  of  cutting-atamp  for  ILt-pdr,  T.tl  inebe*;  tari-pdr  , 
G  incbcx.  I.ength,  including  semicircular  ends,  for  12'pdr.,  10.5  iBchc*; 
for  t>-pdr.,  S.o  incbes. 

Pai'MInu. — Cart  ridge -bags  are  preserved  from  motbn  bj  beiD|t  paaked 
with  pounded  camphor  and  black  pepper,  or  dipped  in  water  with  tuaewt 
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mmd  »o«iaUia-howifB«r  thcUii,  spLerical  case  aUot  and  caiiiii«rt»  hart 
tw0  grooTta.  All  ib«  f^rooTcs  are  .3  inch  wide  and  .15  inch  deep.  Tlicj 
mrm  .b  incli  apart,  frum  centra  to  centre,  for  gun»,  and  .5  inch  for  howittara. 
TW  comers  and  bottom  of  the  grooves  are  slightly  rounded. 

The  dimensions  of  finished  saboU  and  blocks  are  Terified  with  appro- 
friaU  gangca.     For  dimensions,  see  page  280. 

A  Sap'i  work, — One  man  can  make  350  sabots  for  C  or  12  pdr.  gun, 

or  300      **       **     field-howitiera, 

or  GOO  cartridge-blocks,  small  charge, 

or  700  cartridge-blocks,  large  charge. 

Straps, 

llirapa  are  made  of  aheel  tin.  For  tkot  there  are  two  straps  crossing  at 
right  angles,  one  passing  thrpairh  a  slit  in  the  middle  of  the  other.  For 
9LHis  there  are  four  straps  fastened  to  a  ring  of  sheet  tin,  pierced  with  4 
throogh  which  the  #nds  of  the  straps  are  passed  and  folded  down  on 


TW  aheet  of  tin  is  first  cat  to  a  length  equal  to  that  of  the  straps,  nod 
if  tha  straps  are  for  shot,  a  line  is  drawn,  dividing  it  into  two  equal  partt, 
t«  mark  the  place  for  the  slit.  The  straps  are  cut  with  cirenlar  sheara. 
If  a«eh  be  not  at  hand,  the  width  of  the  strap  is  marked  on  the  aheet,  ia 
««t  with  tinner's  shears,  and  straightened  on  a  bench  with  a  mallet. 

The  slits  are  made  with  a  cold  chisel  on  a  block  of  lead,  and  a  Mrap  not 
alit  is  passed  throogh,  and  set  flat  bj  a  blow  of  the  hammer. 

Mm^t  are  cut  from  »he«t  tin  bjr  means  of  two  punches,  the  first  having 
the  diaiMter  of  the  exterior  and  the  other  that  of  the  interior  of  the  ring. 
The  tlits  are  made  with  a  cold  chisel,  and  the  required  concavitj  to  fit  the 
ball  is  given  bj  hammering  on  a  btt>ck  of  lead  having  a  concave  surfaca. 
The  ends  of  the  straps  are  pasM^l  through  the  slits,  folded  down,  and  sal 
flat,     ihmtmhtrms  of  rings:  exterior  diameter,  3.25;  interior  diameter,  1«7«>. 

Strappimg  Shot  and  SktlU. 

Inri.aHBSTS.— 1  Umtk;  2  /mm»,  containing  natU  0.55  inch  long,  with 
strong,  fiat  beads  0.2  inch  diameter;  boxtt  and  hmrHt,  tot  strapa  and 
sabols:  4  kamnurt,  for  strapping;  1  rommnn  kamtmur;  4  ymnrkft;  tkoi^ 
g^tiff*,  of  each  calibre:  1  y<rw^r  for  each  calibre.  O.fM  inch  greater  than  the 
Urgeat  ahot-irauKe,  through  which  the  shot  should  pas*  after  it  is  strapped; 
few  or  raji,  for  wiping  balls;  1  wkftJUrnw;  1  tarymmim,  if  the  shop  havt 
BoC  a  plank  fioor. 

A  helper  knocks  of  the  sealea  tr^m  the  balls  with  a  hammer,  elenaa  a»d 
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(Icies  the  interior  of  llio  sUclU,  if  rciiuisiie,  wipct  tke  Mil,  kad  gut" 
lliEm  liutli  bcfiire  siiii  after  Ihej'  iire  ttrapped. 

TW  Hurkmun,  sitiinp:  s^iride  t1i«  beneb.  plaen  the  ibol  or  ihell  in  tW 
cuviiy  of  llif  taixil,  llic  rougliuiil  part  of  Ihe  iiliot  down,  llic  fule-bolr  tl 
the  iili«1l  oil  lop,  in  ih«  axis  of  Ihe  sabot.  The  b>11  abouM  rMt  on  Ih* 
hiiitiiiii  of  the  cnrily.  (ii  cnn  be  told  from  the  lound,  bj  strihiBK  oa  the 
bi'ttiiu  of  ihc  Huliot  with  a  hammer:)  if  il  do  not,  Ibe  xabot  ii  rcjecied. 
The  workman  places  Ibe  Junction  of  the  ilrnps  in  Ihc  axil  of  Ihc  salioi.  or 
Ihn  ring  concenlric  wild  Ihe  fuie-bolc  of  Ihe  ahell;  beginning  wiik  ibc 
Mnip  whifh  is  nol  elit,  he  forces  the  end  of  it  inio  the  grooie  nf  ilx  ubot 
villi  the  liiicki  of  tlic  liumiiicr,  punches  il.  and  nnils  11 ;  he  ihcn  ilrava  lb* 
oilier  villi  lijclil.  jmiicbe!!  il,  ami  nnllit  il.  in  Ihe  aanic  niaoner.  Mr  di-poH* 
tliG  iiiber  Htrap  perpendicular  lo  iho  fiml,  nail*  il  to  Ibe  aabnt  as  be  di'i 
the  firjit,  culij  off  Ihe  euperfluous  lenph,  nnd  «ilh  Ihe  bamner  anil  *■•<«  at 
tlie  I'ulil  cbiKel  Hcls  ihe  itmpi  in  cinae  lo  Ihe  ball  at  the  Inp  of  ihe  aabol. 

The  i>HliutH  for  H'l  and  24  pounder  field-howilien  haTiDg  no  griKiTe.  each 
eir.ip  i*  faKlvneil  hj  1  nnil  on  Ihe  Bide  and  '2  under  Ihe  bullom  of  Ihe  **ltM. 

.'(  ilai/'n  Kort.—Tmo  men  can  Etrnp.  in  lU  bourr,  IXU  obol,  or  T.'i  rbell*, 
cniliiijc  ilie  lin  from  the  rheei. 

TiiR  l(i>MiK  Mnni:. — llnre  n  hole.  .2  inch  in  diameter.  .I'l  ineb  >leep.  in  ibe 
ehi'l ;  cnUrpc  ihe  hole  nl  liollnin.  Taken  copper  rivet  .3  inch  ■liamclrf', 
hiili'ivr  out  lliccnd.  leaving  thelenglb  of  the  rivet  ,:.'.')  Incb  fcrraler  ihan  ihe 
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gifigfct  •igt,  Md  fonn  li  ia  Ui«  ihtU ;  tb«  awbUai  bokb  Ui«  PutmU 
Mid  sarka  tb«  shell  with  ehalk  when  filled,  to  preveBl  nbtakM.  The 
mmittmml  Mrtvt  in  tbe  plug.  The  workman  pote  a  little  white  lead  on  the 
ihreails  of  the  Aue,  paaehee  4  or  6  sniaU  holes  io  the  tin  disk,  and  eerewa 
iIm  Aue  innlj  Into  the  shell,  the  aasiataat  holding  the  shell  to  prerent  li 
tnniag. 


SpkericiU  due  Shot, 

The  shot  having  been  cleaned  and  inspected,  the  upper  part  of  the  Aise- 
h«le  is  tapped  to  reeeiTe  the  fkise;  the  small  hole  is  tapped  to  receire  the 
plug. 

To  Pill  thb  Shell. 

MariaiALs. — S^krriemi^  U^dm  boUs,  calibre  .09  inch ;  mlpkur;  UiumJ  oS, 

UvissiLS.— 1  ketiU:  1  UMt;  I  iron /tmmfl,  the  neck  chased  witb  the 
Ibrsads  of  a  screw,  to  it  the  small  part  of  the  fuse-hole. 

PiLLiSKi  TMi  Smbll. — CoTCT  the  lead  balls  with  linseed-oil,  and  ill  the  shell 
wilb  them,  pnshing  the  upper  balls  aside  with  the  fingers  or  a  stick,  to  gel 
im  aa  manj  as  possible.  Warm  the  shell  gently,  and  screw  the  neck  of  the 
faanel  into  the  fuie-hole;  poor  in  the  melted  snlpbor,  filling  the  shelL 

To  Maei  ran  CaAHnan  mm  ras  CuASoa. — (?hack  the  shot  in  a  laihe; 
aorsw  tbe  funnel  into  the  fute-holc,  to  protect  the  threads  from  being  injured 
bj  the  aoger,  and  with  a  common  scrcw-aager  bore  a  hole  in  tbe  aiis  of  tbe 
abell  to  the  bottom.     Diameter  of  the  auger,  .76  inch. 

Lmtktf  the  »hot  and  strap  it :  paint  the  ring  around  tbe  fbie-bole  tfd. 

To  CaAana  thb  8a<rr. — Fill  the  chamber  with  musket-powder,  ramming  li 
eligbtlj  with  a  woo<len  drill  and  light  mallet;  screw  in  the  iron  plug, 
leaving  its  top  flush  with  the  bottom  at  the  large  portion  of  the  fttte*hole, 
and  Isj  oTer  it  a  thin  leather  washer  with  a  hole  In  the  centre;  fill  the 
hole  in  the  plug  and  wa«her  with  rifle-powder;  punch  4  or  6  small  holee 
in  the  tin  di»k  in  the  h«}<tom  of  tbe  fute:  put  a  little  white  lead  on  the 
threads  of  the  fute,  and  ncrrw  tbe  fuse  firmlj  into  the  shell. 

Fix  the  spherical  case  shot  the  same  as  round  shoC 

rumUtrn,     rPlat«  31.) 

A  rmnuttr  fi*r  i*ld-$frr%et  con*iiitii  of  a  tin  cylinder  attache<l  to  a  saboi 
an*l  fille«l  with  cant- iron  sboL  Fur  tbe  dimensions  of  CamtUr^Shct,  see 
Cbaptvr  11. 

Ca»nUr»  ^'T  tk*  moumtatn-koiriUer  are  fille«l  with  lead  balls. 

y  «riBi%i  •  —Shffti  •/  tin,  O.trj  inch  to  Ar2o  inch  thick.  i<loultle  tin;)  te/l 
pclJtt :  rnttm;  rul^ti  of  ruUe«l  iron.  .••'>  inoh  thick  ;  fartr$  of  abeet  iron,  O.UT 
Inch  thick  fur  the  gunt  and  12-pdr.  ho  witters,  and  .1  inch  thick  for  tbn 
24  and  «'rj  pdr.  ho  witters;  •mbvia;  tmtks. 
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L'TExaiLii. — Patttnu !  Irariag-point ;  iluart;  cy/mdlv  of  bard  wo«d ;  mmUtt; 
gtiU'iff;   furnace;  niUlrriiig^irim ;  hamatr ;  pviak. 

To  Makk  TiiK  Cylimikh.— The  workniBD  niarki  out  Ihc  raeoaicle  od  lb( 
phvvt  villi  (III-  )ia[t(>rn:  ciiln  il.  >nil  IrnccH  tbu  line  fur  lbFl.i|i;  lie  4nw4 
K  linp  jinrnllvl  to  I  lie  \"ng  hMc  of  (liD  rcclnnjtln,  .4  la  .<>  ineh  from  it,  fur  iW 
Imtllli  of  till-  ulim.  [t  i-  Ihcn  Wnt  roiiinl  llic  fnnurr,  the  vlge  hrgnKhl  l« 
tie  line  of  the  Inp,  rtninpeJ  nml  i<oH«rF<l. 

If  luni]>9  of  Holiler  be  left,  thr?  nT«  filed  iln«n.  The  cyliniler  in  m>rl« 
roiinil.  anil  (iiiiiBeil  on  Ibe  *(terior>i(h  the  large  ibot-gKup  of  Ibr  calibre. 
nn<l  tlie  inivrior  with  a  e<rtinil«r  of  a  iliamelcr  0.02  inch  letm  than  thai  prra 
ill  ihr  tiilile.  whirb  shouU  eiiler  Ibe  eani»lcr;  if  it  be  nul  of  the  rigbi  *ii& 
il  is  iiii-i>liliTi-J  mill  »oMere<l  oter  n|(iiin. 

The  l>lil^>  lire  maile.  and  I  lie  nahut  innerleil  ami  Dailed  with  Q  to  8  nail*. 

llefore  Klliii);  tlic  eanitlcr.  dip  the  lin  eyllnder  into  a  larker  of  Ifvxwas 
diK^Dlri'ii  in  npirii*  of  lurpeuiine,  lo  iircrent  it  ttwa  niBliDg.  I'oM  iba 
Imll.-i  nii'l  llie  jilatcs  with  paint  or  coal  tar. 

Km.i.ikii  rAMsTKU!<. — Thc  wurkiiiau.  Hitlini;  aMridc  Ibe  bench,  placrilhe 
cnniHlfr  ii|>i'i|[ht  lu  from  uf  him.  iniiert!i  Ihe  iron  bottom  and  place*  il  flat 
on  (lie  salHil,  puU  in  a  tier  of  ballii.  lilli  Ibe  inlentice*  with  dr,v.  i>ift*J 
Kitwilu!ii.  pnckK  il  wiib  11  piiinicd  Hiick  m>  Ibat  Ibe  bnlli  will  bold  b.T  ibem- 
■»lvt'4.  nnd  ihniwB  out  the  Inuie  sawdust;  he  placp*  anoiber  tier  uf  liall*. 
each  Ii:i1l  Ij'ing  in  the  interval  heiween  two  ball*  of  Ibe  lower  tier,  and 
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The  etpf  for  flhelU  ire  itaioed  Mark;  for  uphericftl  CMo  shot,  rtH;  for 
•b«^.  Dot  colored. 

/Vj* imj  A m mun t({ttn . 

fur  LB  Ml  .ITU. — /?arr</4  for  powJi»r ;  I  fymmrl ;  1  tt  of  pottdtr-meaturu: 
1  «.'r*ryA/-^yr,  to  •(rike  the  iue»«ureH  with  ;  fhtrreh ;  tubf,  formed  of  b«rreli 
•a»r.|  m  twii,  or  tnnfs  for  the  cart ridge-bngii;  *2tarpamltfu;  *2  6rnches:  12 
ek'.km'f-»'»fk»,  fj  with  hole*  in  them  and  ('»  plit ;  t\  kmrra ;  6  hatui-harrotei, 
«ab  four  Ug4  and  %  boi,  and  lmrjHiultm$  to  cover  iheio  ;  cttUUrt-^augtM,  for  the 
««rtri<J|{«-b«Kft  and  for  filed  ammuaition  ;  (ihej  may  be  ma<le  of  wood :)  G 
$t«^U  ;  1  m  ktelturrvw ;  1  mall't ;  \  e»pptr  fhuti  ;  1  co/tjxr  dn/t^  or  a  irrrnrA, 
to  ••|*«'D  |M»wilrr-harrcN. 

KiJii»t«  i^uuT^  ua  SruBBiCAL  Camb,  roa  Fibld-Gcxs. — The  bafc^  nhoiild  ho 
fttled  ia  (he  ^mall  mafraiioe  or  filling-room.  The  aiuiiiitant  holdi*  the  pipe  of 
the  funnrl  in  the  mouth  of  the  hag  with  lK>th  hand)*,  the  liag  pre««ed  close 
axftin»t  th«*  i->|>e.  The  f[ati|ccr  heapn  up  the  meavurc  with  powder,  airikc* 
it  level  with  the  straight-edge,  and  |H>uni  it  into  the  funnel.  When  about 
2^  \mg%  are  fille*!,  the  gauger  taken  a  fillei]  bag  with  one  hand,  squeeiing 
the  bag  upon  the  powder:  he  giren  it  a  blow  with  the  other  hand  on  tha 
twp  and  botitim  of  the  bag.  twisting  the  mi»uth  of  the  bag  down  upon  the 
piiwdrr  at  the  same  time;  he  then  tries  it  with  the  small  gauge,  through 
which  it  «h'iu!d  |ia«^  wiih  not  more  than  <).«'f  inch  play  ;  nhould  it  not  do 
tht«.  the  b'kg  ifi  emptied  and  rt-jected.  TheM>  bag^.  fille<l  anil  gauged,  are 
piace^l  upright  iaatubi»r  Imii,  and  csrrie*]  bv  the  gaugern  into  the  fini»hing- 
rtfjm,  where  the  men  are  place<l  iu  pairn.  pitting  astride  on  a  beach,  facing 
earti  uibrr.  Hue  i>f  I  hem  o|»rri«  a  bag  and  levcN  the  powder,  the  other 
iA*rrts  the  sal>ot  of  a  alrapiie-l  f»hot  i»«|iiare  u|Min  the  fKjWiler  and  draw^i  up 
the  end  i^f  the  bag  oTer  the  'hot :  the  fir»i  msn  passes  about  four  feet  of  twine 
through  the  pirrce^l  stick,  and  niakm  two  turns  and  a  double  hitch  with 
the  rnd  at  the  u^y  **t  thr  •ab<»i  :  h«*  niakr«i  a  knot  in  the  end  of  ihe  twine* 
in»<*rt«  It  in('»  the  vlit  in  tli«*  oihrr  chokin};-«tirk.  an<l  tighten*  the  double 
t:*«h  tiv  riill.ni;  iIm*  twine  nn  thi*  »tirk«  ani  Waring  upon  the  yalntt ;  he 
then  take*  niii  the  end  of  the  twine  fr«im  the  slit,  ties  it  in  a  hanl  knot, 
whf-h  he  liifhtrn*  with  the  a«*i«tanr»  nf  the  rhi»king-«tirk.  and  cuts  the 
twine  «tfr  near  th«*  knot.  The  aeciind  man  turn*  d<iwn  the  mi>iith  of  the 
bac  '*yrx  the  «alH>t.  and  the  fir«t  Diakf«  a  «imilar  tie  in  the  gr*M>Te :  he  makes 
ano'her  tie  trlow  the  sabot,  the  twine  bring  l<Mlge«|  brtween  it  and  the 
f  iwder.  to  ffrf  ent  the  latter  from  sifting  in  between  the  bng  and  the  »ahnt ; 
he  then  run«  the  paf>er  cylinder  oTer  the  cartridge  aad  saboi.  leaTing  about 
two  iftrhr*  of  the  end  'if  the  cartridge  unr«»vere«l,  and  he  make*  a  tie.  pimilar 
to  the  «t>h«-r<i.  in  the  i;ri>OTe  of  the  «alH»t.  He  n«>«  hoM«  the  'hot  in  the  left 
h«n  1  and  fianiiin**  ii.  utriking  the  aal^ot  aiih  the  rifht  hand,  if  nere««arj, 
t'    ^i.ttg  It  •traighi  .   if  the  thitt  >tv  |'r>»|ierljr  fitr<l.  Ihe  tal»ot  and  the  lia|[ 


278 


ORDNASCK    MANUAL. 


I 


liter  UUfJ 


will  bare  ibeMmsuiii  (he  *miiii  ihonM  bt  baiwMtitvottnpi,  wltta 
knots  ihould  be  neitbcr  on  Ibe  Bruns  nor  on  lb>  slrvp*. 

The  u«i«Unti  pau  (hn  ciirlritlgcii  ihrougb  Ibi  lar^  8*u^  abioh  ItUM 
ioch  Urger  Ibnu  Lbo  Urge  gauge  for  tb«  ibot.  If  (ho  silo  be  eonvet,  iIm; 
put  on  lliB  piper  op,  lajr  ihe  carlrUfca  oq  Ihelr  aldai  la  lb«  b«i  of  IW 
haad-bmrros,  and  oarr;  Itiem  lo  Ili(>  mafaitnc.  ThoM  wliif4i  will  >al  i»m 
through  the  gauge  bto  haodod  back  to  ibe  fixtn,  who  col  the  otrloc*  •»4 
put  them  up  anew. 

Camitm  for FitM-Gimt  are  fixed  id  Iba  eame  manner  aj  >1tul,  vxvtfk  UaI 
the  fint  lie  is  made  in  the  upper  groore  of  ibc  aabot :  ibc  cjUaik 
in  Ihe  lower  grooTS.     The  eaps  luust  b«  cut  lomewbat  charier  ikaa  ll 
for  ebot-cartridgee, 

ForUt  K-pdr.  FieU-ffonUitr—lhe  ahelta.  apberleal  ci 
Are  filed  in  the  sama  manner  aa  the  gnn-caniatere. 

Far  tkt  M'>aiUaina<"'iHer.—The  MhaU  haling  but  on*  groot*.  <1 
tie  il  omitted,  and  ihe  o&rlridgc  ii  carcrrd  wllb  •  cap  011I7. 

/or  Iht  X^-pdr.  and  24-/Hfr.  Uairitrrn, — The  eirlrldg*  la  not  atJsehed  la 
ihs  prujeetile.  The  earlridge-hlork  i*  Inaerled  with  (he  groneid  end  «#«» 
to  the  powder,  and  a  lie  made  in  the  groate;  the  maoth  of  the  bajt  I*  tb«a 
lumed  down,  and  anolhor  tie  la  made  between  ihe  cartridge- bt«eh  ami  lb* 
pewderi  (be  BUperflaous  part  of  Ihe  bag  la  out  off.  and  the  cartrMf*  w 
«oTcred  with  ill  cjlioder  and  oap,  na  Id  other  euee. 

When  the  eha(  is  aiiaebMl  lo  Ibe  tabot  \>y  a  single  hand  of  oaanta,  m 
when  it  i>  placed  in  the  eabol  vilboui  anj  Mrap,  the  a«nridg»-ba(  if  <1t«wb 
orer  II  and  tied  on  top;  Tin-  ihie  purpoae,  the  bag  ahould  have  •■  bMI* 
tional  length  of  IVnni  2j  In  3  inebea. 

When  (ahoti  cannot  be  obtaincl,  pliee  npon  the  powder  ■  lajce  af  ^ 
about  0.2  inch  (hick,  forming  a  bed  for  ihe  ebiil :  tic  the  bag  onr  il  " 
and  around  Ihe  tow ;  the  bag  require*  to  bo  1  Inch  longer  than  hr  *ttwp| 
abot. 

Packing  Firid-AmmaniHim. 

FaelnHg'Bozfi  for  flold>Bininanilion  are  made  of 
(gnerall;  white  pine,)  1.2^  Inch  thick.  doTttaited,  wilh  lb«  It 
endi.     The  top  of  the  boi  ia  failened  wilb  eii  S-inch  aerewg ;  Iba  bos  h 
two  handlei  of  If-lncb  rope,  attached  lo  brvafccta  al 

The  boiM  are  paloI«d  on  Ihe  outaide  ditterenl  oolora,  lo  Indieala  Um* 
eoatenti  of  Ihe  bai.     Thoae  con'ainiuf  ahol  are  painled  atnt;  abeUi^ 
black;  ipherical  oaee  (hot,  rtdi  and  eaniatera,  tlifU  S^b.     The  kind  »t 
amtDueltion  la  marked  on  cash  end,  in  large  while  leitcn.     The  pla«*  aad 
dat«  of  fahrleailon  are  marked  on  (he  bulde  of  (he  cotm.  ^ 
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Manner  of  Peking  AmmuniHon'Boxet. 

Fob  Gi%»,-^Skct^  Spherical  C<u€^  and  CanUUn,  fixed. — Laid  in  two  Ueri 
atfTOti  \h%  box,  the  shot  or  canisters  alternating  with  the  cartridges  at  each 
■idt.  The  ibot  or  canisters  of  the  upper  tier  rest  on  those  of  the  lower, 
Mid  Bot  OB  the  cartridges. 

Fob  S2-rDB.  axd  2I-pi»b.  HowiTxtBi. — SkelU  and  Spherical  Ca»t  Shot, — 
Placed  oprighi,  the  balls  down,  resting  on  strips  of  wood  about  .2o  inch 
thick,  placed  lengthwise  of  the  box  and  nailed  to  the  bottom,  so  as  to  pre- 
TWBt  the  ftues  from  bearing  on  the  bottom  of  the  box.  The  balls  art 
Wld^lowB  bjr  small  strips  of  wood  tacked  with  sprigs  to  the  sides  of  iht 
box.  OTer  the  sabots.     The  cartridges  are  laid  on  top  of  the  sabots, 

C^miMtm  are  packed  in  the  same  manner,  omitting  the  strips  of  wood  ia 
the  bottom  of  the  box. 

Fob  12-pi»b.  Fiblo  axd  Mociitaiv  Howitxxbs. — SkeU$  and  Sphmeml 
Cast  Shot,  fixed. — Placed  upright,  the  balls  down,  resting  on  strips  of  wood, 
BS  for  the  other  howilsers. 

Ctmmr$  art  packed  in  the  same  manner,  resting  on  tht  bott^Ms  of  Iht 


Fob  RjfLBD  Qi-ytn.—Cati  Shot,  fixed, — Placed  npright,  tht  balls  down, 
rsBting  OB  strips  of  wood,  a<  for  the  howltsers.  The  Iron  part  of  the  balls 
re«ti  against  strips  of  wood  4  inches  wide  and  .26  inch  thick,  nailed  to  tht 
side  and  ends  of  the  box  at  the  bottom,  and  similar  strips  placed  betwtta 
the  rows  of  the  ball*,  to  prcTcnt  the  soft. metal  cups  fh»m  bearing  against 
the  box  or  against  each  other  and  being  bruised. 

CmtitUr$,  fixtd^  are  packe<l  in  the  same  manner  as  the  east  shot,  omitting 
the  strips  of  wood  on  the  bottom  of  the  box. 

In  all  tht  boxes,  the  small  stores  are  placed  in  tht  Tacaat  spaces  on  top 
af  the  aamaniiion. 

A  lajrer  of  tow  is  placed  in  the  bottom  of  each  box,  and  the  wholt  coa- 
tescs  are  well  packed  in  tow.  f&Uing  the  box  so  as  to  be  pressed  down  bj 
tke  cover,     .\bout  3  lbs.  of  tow  are  required  for  a  box. 
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Ammunition  for  Firid  and  MounUiin  Srrvke, — Continued. 
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AJOCimiTIOV  rOB  8IZ0X  AXD  OASBUOS  tXITICI. 

AmmuDilian  for  Biege  and  gRrriion  lerrice  oouiilBof  carlridga,  of  lilM 
TUying  according  lo  circumidkneca,  and  tli*  ToIIowing  pn^ectUc*,  lii.: 

Shot  for  10  and  8  iach  columbiadi,  (model  1861.)  43,  82.  24,  18.  ud  1! 
pdr.  guQf. 

Sliflli  far  10  and  8  iach  columbiad*,  42,  82,  24, 18.  and  12  pdr.  pina.  It, 
10,  and  8  inch  morlarB,  S-iDch  liege  and  8  and  10  inch  ata-ooaat  faovilicn. 

Sj-hrrical  eaie  ihol  and  caniiln-  for  10  and  8  inch  colambiada.  42.  Si,  H, 
18,  and  12  pdr.  guns,  8  and  10  Loch  sea-coast  and  8-ineh  siege  hovilieri. 

Tbo  ahcUs  and  ephcrical  cue  Bbot  (except  for  Ibe  8~iiich  liege-howiUcr) 
nod  the  8-inch  siege  and  sea-coast  howitier  caniilen  are  attached  t« 
sebuta ;  (he  other  projecliles  arc  not  etrspped. 

Carlridije$. 

The  charge  of  powder  for  siege  and  garriioo  guna  ii  eneloted  in  n  ear- 
t  ridge-bag  made  of  merino,  lerge,  col  Ion,  or  paper,  or  of  paper  «ilh  woollen 
boirom!.  Dags  made  of  woollen  material!  are  preferable,  ai  thej  arc  not 
so  liable  lo  leaie  fire  in  the  gun»,  and  are  more  durable ;  bol  tbef  are  uoek 
more  eoslly. 

.Veriito  or  rolloii  bagi  are  cut  in  (wo  pieces  in  the  farm  of  a  rectangle 
wiib  sriaicireular  ends,  and  eewed  logelber  lo  form  Ibe  bag,  as  described 
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#Wr  rit^tksi  Jinm§t  or  olher  occfttlons  whtn  Ttry  fmaU  obmrget  art  r«- 
^oirtd,  A  eartriUge-bag  for  a  piece  of  an  inferior  calibre  maj  be  used.  Or 
aUe,  afUr  tbe  charge  it  poured  into  the  bag,  place  on  it  another  bag  filled 
with  haj.  preaaing  it  with  the  hands  to  reduce  the  diameter ;  after  having 
•haken  thia  bag  down  and  rolled  and  flattened  the  emptjr  part  of  the  two 
baga,  tie  them  with  woollen  jarn,  like  a  bundle  of  muaket-cartridgta, 
placing  the  knot  on  top. 

/Vr  pr^rtmg  orJnan^i,  eartridge-bagi  are  made  of  cotton  cloth.  The/ 
ahoold  be  of  the  full  diameter  of  the  bore  or  chamber. 

Smhou  are  required  for  the  S-inch  canisters,  for  aiege  and  aea^ooasi 
how  it  sera,  and  all  ahella  and  apherical  caae  ahot,  eicept  for  S-inch  aiege- 
howitsers.  For  caaiatera  and  the  amaller  guns  the  aabota  are  turned  in  a 
lathe;  for  the  larger  calibrea  thcjr  are  aawed  from  thick  pine  or  poplar 
plaaka,  and  the  cavitj  cut  In  a  lathe,  or  the  cavitj  ia  flrat  cut  bj  a  tool 
of  the  proper  cunrature  attached  to  the  ahaft  of  the  Daniel'a  planer,  and 
%h%  sabot  afterward  aawed  out  with  a  circular  aaw. 

A  dmf*9  ff^rk, — One  man  can  make  <VjO  aabota  for  a  42  or  82  pdr.  gun,  or 
10-ittch  columbiad,  in  10  hours;  or  400  aabota  for  a  24  or  18  pdr.  gun  or 
8-iAch  columbiad. 

Ca  rtriffgr-  Biorks. 

Cartridge-blockf  are  required  for  the  cnlumbiads,  mo<lel  1844,  and  the 
acftcoast  howiliera,  when  firing  with  reduced  charges.  They  are  made  aa 
prescribe*!  for  field -jierr ice,  (»ee  page  272.) — their  length  being  such  at 
alwajra  to  make  the  cartridge  fill  the  chamber.  The  length  of  the  block 
for  aaj  charge  ia  easily  de<luce«l  from  the  length  occupied  bj  1  lb.  of 
powder,  aa  given  in  the  table.     (See  page  2H7.) 

Simpping  ShriU, 

Tha  atrapa  are  cut  and  made  as  preacribed  for  ihct  tor  field-aenrict, 
chaagiag  their  dimeosiona.  Two  ring*  or  1oa|»s  of  tin,  0.38  Inch  diameter, 
ara  attached  securely  to  the  slit  strap  of  the  howitser  and  columbiad  shells, 
for  the  pur|*os«  of  attaching  a  handle  made  of  cord  O.lo  to  0.25  inch  thick. 
.\  slit  i«  ma<le  in  the  strap,  through  which  the  ends  of  the  tin  loop  are  pass«»d 
mnd  soldered  on  the  under  side  of  the  strap.  For  the  handle,  f»aM  a  piece 
mt  marline  through  both  W|»a  and  tie  the  two  enda  together,  leaving  auch 
Iragth  that  the  hand  can  embrace  both  branches. 

The  ahells  are  placed  in  the  saUit,  and  the  atrapa  put  on  in  such  a 
•fcaaaer  that  the  fuie-hole  may  fall  In  one  of  the  angles,  between  two 
•crapa«  and  that  the  aiis  of  the  fute-hole  may  stand  at  aa  angle  of  about  45* 
mHk  that  of  the  aaboi.     The  tyee  of  the  ahell  ahoald  »oi  be  covered  by 
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the  Blraps.     The  ilnpa  are  fkBtcoed  >t  *Mb  cad  wltk  S  aoOt  ta  lh«  tU* 

and  2  in  the  boliom  of  the  isbol. 

In  loading  Ihc  piec«,  ears  mutt  b«  Uken  to  pUo*  tli*  ftu*-hole  !■  tbi 
upper  part  of  the  bore. 

Caaitter$. 

The;  are  made  and  filled  like  canister*  for  SeM-Mrrtee,  ciecpt  iMr 
dimeQaiona,  nod,  inalcBil  of  being  atlaehed  lo  a  aabot,  the  lowar  md  cf  A* 
cylinder  ii  ilit  wilh  longitudinal  euii  .&  inch  long  ud  fro«  .36  t«  .18 
inch  apart,  according  lo  the  calibre;  the  itripi  tfana  formed  tr*  liuatd 
dowu  over  a  caat-iron  boltoio  pUic  0.6  inch  thick. 

The  coTer  for  Iheee  caniilere  ia  of  sheet  iron,  .t  incb  tbiek ;  it  hH  a 
hnndle  3.7^  Incbn  longb;  l.TS  inch  wide,  made  of  Iran  wire  No.  9,  (WtCMd 
to  the  cover  by  a  alrap  of  slieel  iron,  2  inches  long,  1.T5  ioeb  vide,  ■•nrtd 
b;  two  riTCIs  O.IG  inch  thick. 

Caniittrt  for  S-i'ncA  tiege  and  tea-teatt  hoKiUm  are  attached  to  aabot*, 
Ihe  former  with  a  hemiBpherical  bottom  lo  fit  [be  bottom  of  lb«  bora. 

A  stand  o/grapi  eonsisll  of  9  nhol.  put  together  bj  DekD*  of  3  caMt-in» 
pLiifi,  i  ring;  dnd  1  boll  and  nui.     (See  Plat*  81.) 

e  of  Ibe  nut  is  2  diameters  of  tbe  bolt ;  its  (hiekneM,  1  ^i^ 

of  iLe  boll  i»  founlrraunk  flimh  njlh  iLp 
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Ikat  mmj  h%  f«nd  is  tkt  interior;  2  tMrciUr«,  for  fomidlnf  earftiefl;  $hett' 
fmm^es ;  1  yr«/#,  to  drjr  the  shells  on ;  1  /itie-^««* ;  1  gimUt ;  a  r«i^  o/  ropf, 
•r  A  hollow  block ;  1  ftnmti ;  p<nedrr-mta9urtM  ;  1  tub^  or  Tetsel  for  powder ; 
2  i^keiM,  for  the  compoeition  and  fusea;  1  rasf;  \  /uMt*9tUer ;  1  wuUiti;  1 


The  ahelU  are  cleaned  iniide  and  out,  ganged,  and  eiamined  thai  they 
Wto  ne  defecta  that  would  eause  their  r^eetion ;  tliat  the  foie-hole  ii  not 
^fiMnd:  if  there  be  water  in  the  caYitjr,  the  shell  it  dried  bj  a  gentle  heat 
and  enoled  alowlj. 

To  Pill  8niLLs  ron  Qrscf  on  Howrraims. — The  helper  places  the  shell  on 
the  block  or  ring  of  rope,  the  fute-hole  uppermost,  inserts  the  ftise*plug  and 
driren  it  in  till  the  top  ia  fluah  with  the  surface  of  the  ahell :  the  principal 
renas  out  the  hole  to  its  proper  site,  the  helper  holding  the  shell  to  pre- 
Tent  it  from  turning.  The  helper  inserts  the  pipeof  the  Ainnel  in  ihefuxe- 
^log.  and  the  principal  pours  in  the  powder  and  closes  the  hole  with  a  wad 
of  drjr  tow  rammed  in  securely,  leaving  a  portion  of  it  projecting  ont. 

When  cjlinders  of  rock-lire  or  other  combustibles  are  used,  thej  are  in- 
nerted  before  the  fuse- plug  is  driven. 

To  Fill  MoBTAE-SnBLLa.— Shells  are  generallj  filled  and  the  Aitee  drirea 
ia  the  battery-magaiines,  as  thejr  are  required. 

The  helper  place*  tlie  shell  on  a  ring  of  rope  and  inserts  the  pipe  of  the 
fWaael  ia  the  fute-hole;  the  principal  pours  in  the  bursting-charge,  intro- 
daees  tbe  cjlinders  of  rock-fire,  and  pushes  them  aside  with  a  small  stick, 
that  thej  may  not  l>e  in  the  waj  of  the  fuse  when  driven  in.  He  then  in- 
aerta  the  fuie,  which  should  enter  to  within  half  an  inch  of  the  top,  and 
with  a  BMllet  and  fuie-iietter  drives  it  so  that  the  end  of  the  Aite  shall 
project  not  more  than  0.2  inch. 

T«»  Tit  tbb  Ft  xb. — The  fuse  i« cut  to  the  proper  length,  according  to  the 
range,  before  it  it  <lriven  into  the  nhell.  hj  reeling  it  in  a  groove  made  ia 
a  block  to  receive  it  and  hold  it  ntrailjr.  the  saw  running  In  a  cut  made  for 
It ;  or  the  fuie  may  be  l»ore«l  througli  to  the  cocnpositioa  with  a  gimlet,  at 
the  proper  length. 

Tffjirr  n  or  12/>*/r.  ShrlU  from  Murtnn  of  Utrgr  Citltltrf, 

This  kind  of  fire  is  inten«leil  nnW  for  nhort  diManres.  as  In  the  defence 
of  a  breach,  and  tupenMHln*  the  u«e  of  the  stone  mortar. 

Take  a  •irong  tub  or  half-barrel.  proviile«l  with  two  otrong  rope  handles. 
anJ  add  a  neeond  lH>ttoni  on  the  ontnide.  Iiringing  It  fiu«h  with  the  ends  of 
the  •tavr«  to  whirh  it  i»  nsile^l. 

To  this  boliiitn  nail  snothrr.  made  of  a  single  piece  of  wide  2- inch  plank, 
of  sufirient  length  to  support  the  ends  of  the  staves.  \  block  of  light, 
dry  woo«l,  of  the  diameter  and  length  of  the  bore.  isatlache«l  to  the  IkHIom 

ll« 
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of  the  bkrrel  or  tub  by  n&ils,  &d<1  Ibi  lower  end  of  th«  black  «kiA  pM 
Dell  to  tbe  charge  is  corered  wilh  (heel  iron. 

The  TuieB  of  Iho  thella  are  cul,  driTcn,  nnopped,  and  tb«  ebeU*  pl>««4 
in  [he  barrel,  the  fuies  turned  down.  When  the  bottom  tier  ii  flBuked,  t 
second  one  is  laid ;  and  »o  on  to  the  last,  which  ia  DOTcrcd  OTer  wUk  ht^ 
wbich  ia  rammed  in  to  keep  the  projecliles  in  plMft. 

The  clisrge  of  powder  is  put  in  the  mortar,  Ihe  proper  elarkUoB  aal 
direction  are  giien,  and  the  barr«l  or  tub,  loaded,  ii  raised  bj  tba  ^-"■"t*. 
the  block  wiped  clean  and  iDtrodueed  int«  the  bore  and  lat  horn*. 

Wail*. 
Wnds  are  u«ed  in  firing  bot  shot,  and  to  preienl  the  ball  tnm  r«lUB| 

out  in  firing  at  a  depresBinn. 

Matkrials. — Junk  or  hai/,  marliat. 

iHrLEHEM's.— 1  wad-natUd,  with  two  holea  for  each  calibre,  mmA»»t 
east-Iron  ojlinders  set  in  oak,  or  of  two  strong  pieoea  of  oak  »tr»ppi<  wilk 
irciu  and  joined  by  a  hinge  1  I  (tn/f  for  ditto;  1  nuut. 

Ti)  MtKE  W*Dg.^The  bay  or  junk,  after  hniing  been  picked,  li  eompraaaed 
b}'  being  beslea  in  Ihe  smaller  mould  until  it  asiumee  the  requltile  Jin— - 
sions ;  it  is  then  taken  out,  by  raising  the  upper  pari  of  the  mould,  aal 
wrnppcd  clu^ely  with  rope-yarn  pasiicd  oyer  it  in  the  ilirection  of  tka  a>i* 
of  the  cylinder  and  fastened  by  a  few  turns  round  the  middle  of  ik*  «a4; 
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S'lt'>l4  nf  .Sluiciii'jl. 

In  [■iiiiiooK  where  Ibc  pirccii  of  naboli  migbl  jiroie  ilangcruus  ta  oir 
ewa  irunp*,  u  la  Bring  oter  ibcir  hcaiU  when  iiiBkiii|  an  allack.  uboti 
na-Ie  of  ibick  ibsiing*  of  euft  vckh]  or  paslcboari]  are  uoed.  For  Ihil 
purpoH  aclccl  black  walnut,  j>iac,  or  fir,  aol  lou  Jry,  antl  ai  tnt  u  pui- 
Bibla  fnuD  koula. 

rireaa  of  Iha  proper  lenglh  anJ  widlh  are  dreaacd  oul,  anil  bj  mcani  of 
a  coarx  plane  tbaiingi  ara  tul  AKiatix  is  tbicknMi.  Kaeb  ebating  ii 
ratl*4  ia  a  circle  on  a  rjlindcr  of  iron  in  wbi«li  a  longiludinat  groore  ii 
col.  On*  end  ia  ihinnfd  <Jnira.  noialennl.  and  inarrlp-l  in  ibe  grouTC,  and 
lb*  abaiing  ia  rolled  on  ihe  ejlinder,  Iha  imiHiib  aide  turned  uiilward: 
eac  nan  lurna  tb«  ejlindcr  b;  a  cratik  making  three  reiolution^,  iLe  olbcr 
bold)  the  abating  an  ai  to  roll  it  rTcnlr  «D  iOelf,  pulling  it  tighl. 

Tbe  difrreni  lumi  are  then  lacked  Ingelber,  Ibe  tacka  being  riTCled  on 
Iki  iulde  againil  the  iron  cjlin.ler:  Ibe  end  ii  thinned  down  wilb  a  raap, 
WhI  tbe  aalwt  taken  frotn  Ibe  cylinder  i<  imneraed  in  a  warn  baih  of  Ihin 
glue.  I'attcboard  ma;  b«  utrd  inaiead  of  abaiingi  of  «i»d.  Tbe  aabot 
i*  attached  to  the  abell  bj  mean-i  uf  fuur  piccei  of  lapa  1  inch  wide. 
Each  piece  i*  folded  armnd  tbe  labui.  and  Ihe  rndt  icwed  together:  tha 
TT —  it  turned  on  the  in-ida  of  tbe  *abot  and  ii  made  f**l  to  it  lij  lacki, 
Ibe  four  piece*  of  tape  bring  ailacbcl  lo  Ihe  ral>ut  at  tbe  eirremiliei  of 
iwo  diameten  perpenilicuUr  lo  each  other.  Tbe  Mbot  in  laid  down  on  the 
table  and  lb*  tbrll  placed  in  it,  ihe  fuiohole  d<'«n ;  the  mi*  •■(  Ibe  lap* 
are  then  drawn  tngelhrr  and  lie-l  an  li.p  i-f  tbe  ibell  with  a  pie««  of  Uruag 

FoH'plugi  ara  made  i.f  bra",  nr  of  cluae-grained  wood.  atU  ■eaanned- 
Tbej  are  turned  to  a  aiie  a  little  lariter  than  Iha  fuiebola,  but  of  Ibe  aan* 
lapn.  'L't  incbe*  long:  a  hole  i<  Ixire'l  ibniugh  it*  aiii  and  reamed  ost  t» 
TFCaite  tbe  paper  fuie.  and  the  large  rn<l  ia  count  or  bure-l  to  trceiTe  lb* 
water  cap.  The  plug  ia  rramnl  •■!»  afi'r  it  ia  driTcn.  and  tbe  recni  for 
the  wairr-eap  ii  lapped  with  IJ  threada  l<i  ihe  iarh. 

If  w->i>deo  plug*  bo  uicl,  a  abort,  boliuw  cjlindrr  of  beam,  .•'•  inch  long. 
.l.>iac-b  thick,  ia  in'eried  in  the  rrrr»  Ivfore  the  plog  l>  drirrn.  and  after- 
ward tapp"!  la  rcceiTe  ihe  walirrap, 

Hr  r,irrT  t-ip  i>  a  braia  plug,  .■'•  inch  lung,  .A  inch  in  diameter,  chBBe4 
w,lh  1.'  tbrrada  la  Ibe  inch:   one  end  haa  a  aballuw  reerii  cut  in  it.  ,1  inch 

ihr  ugh  Ihe  mildle  of  ibe  cap.  and  a  h.-lr  la  bore<i  from  ruber  end  inio 

and  (be  rn-eaa  in  Ihe  end  are  tllnl  with  nra1e-|.paw<lri  |>aair 

/A.  .-/  »•       f'liiu   "fb 'Ir*th.-ii'.mn(ircca.  V\itt   ,  «,\.tt.v\\tw\     \\i. 
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■  ATOHBS,  FVKSB,  AXD  FBIXXBI. 

Slote-ifaieh. 

Slon-malcU  \a  prepared  rope  whieh  ia  used  la  keep  and  cmtj  ire:  il 
burns  slowl;,  with  k  firm,  hard  coal,  aDd  is  nol  tttXlj  cztiugalakad. 

yi\tt%i\i.a.—UeiHp  or  jIbz  ropt  ot  3  itraDd*,  sligbilj  twilled,  •boat  1i 
jards  toDg.  and  of  a  unifarm  diameter  of  .6  inch ;  aetlalt  of  Ind,  (hSW 
i>f  lcaJ;}ira(fr. 

UTRnalLB. — 1  kttUt;  1  tii3>;%itoodai^patviat;  Uwtn;  tmulinf-amthl  ^0U, 
or  h,iir-cluth. 

Method  with  Acetati  of  L(at>. — Bail  the  rope  for  10  minotes  in  water 
holding  in  aolulion  ,V  of  it«  weight  of  acetate  of  lead;  rcmo*«  it  wilb 
Epalulas  into  llio  tub,  or  let  U  remain  in  the  caid  polulloo  nntil  it  it 
(horoughljr  saturated.  First  twUt  it  OTer  the  kettle,  and  theo,  by  altaebing 
one  end  to  the  hook  of  a  twiatinft-wincb,  twiit  It  hard,  keeping  it  ttmebed 
by  mvans  of  a  stick  passed  through  a  loop  at  the  other  end,  at  lh«  mom 
lime  rubbing  it  gmartlj,  always  in  tha  tame  direeiian,  rrom  the  hoek, 
with  coarse  mats,  hair-cloth,  or  cuttings  of  buff-Ualber,  uolil  the  diamelttf 
of  the  loalcb  is  reduced  0.1  iocb  and  it  has  a  aniform  twist  and  hardaiM. 
Stretch  it  on  poles  or  on  a  fence  to  dry,  and  put  ft  up  in  oeat  coils,  well 
secured. 
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teelMt  lligl^  24  iadM«  dUmcier,  (weighing  60  pounds, )  eonUi&i  160  poaads 
•f  Mftteli.  The  emsks  and  boxes  thould  bo  marked  with  the  kind  and 
^wantitj  of  Baieh,  plaoe  and  date  of  fabrication. 

IHnienaiooa  of  a  box  to  bold  200  pounds  hemp  or  220  pounds  cotton 
match. — 14  inches  long,  28  inches  wide,  18  inches  deep;  weight,  87  pounds. 
It  it  made  of  boards  1  inch  thick,  ends  1}  inch,  and  has  comer-pieces  of 
hard  wood,  2.26  inches  square. 

Qutclc-Mairh. 

Qsick -match  is  cotton  jram,  of  scTeral  strands,  saturated  and  corered 
ever  with  an  inflammable  composition:  it  is  used  for  communicating  Are 
frem  point  to  point  in  ire  works,  etc. 

Matsbials. — MtmUd  powder ;  cotton  jftfrs,  wound  in  loose  balls  of  con- 
vanieni  sise,  (saj  1  pound,  which  will  measure  about  1,000  jards,)  such  as 
is  used  for  candle-wick ;  when  doubled  and  slightly  twisted  in  the  fingers, 
it  should  be  slNHit  .07  inch  in  diameter.  Owmmtid  hmndjf  or  wkisiep,  in  the 
proportion  of  1  onnee  of  gum  to  }  gallon  of  spirits :  the  gum  is  first  dis- 
solvod  in  the  smallest  quantity  of  hot  water  or  vinegar,  and  afterward  mixed 
mUk  the  whiskey.     Siript  ofpoprt ;  thread. 

1,000  yards  of  quick-match  require  1  pound  of  cotton  yam,  8  pounds 
oC  mealed  powder,  1(  gallon  of  spirits,  and  2)  ounces  of  gum  arable. 
Weight,  when  dried,  9  pounds. 

Ctejisils. —  Ifeed^  or  topptr  howh;  1  fmarl'WuaMMrt ;  fltmul  or /n 


Pnn^AEATiov. — Steep  the  balls  of  yam  in  the  gummed  whbkey  until 
Umij  are  thoroughly  saturated. 

Make  a  paste  of  mealrd  powder,  by  miiing  1  quart  of  gummed  whiakej 
to  2  pounds  of  powder,  and  put  a  layer  of  it  about  }  ineh  deep  in  the  bowl; 
•n  this  fprtad  a  coil  of  the  cotton  by  unrolling  the  ball  and  distributing 
it  equally  on  the  surfaee  of  the  paste  until  there  are  6  or  6  yams  over  ono 
■not her :  pot  another  layer  of  the  paste ;  and  proceed  in  this  manner  until 
tha  Iwwl  b  fall,  taking  care  not  to  entangle  the  strands :  tha  last  layer  oC 
faaio  should  be  a  little  deeper  than  the  others.  After  the  cotton  has  been 
S  or  4  hours  in  the  bowl,  wind  it  on  a  reel,  or  streteh  it  on  nails  40  or  60 
fset  apart,  making  it  pass  through  a  funnel,  or  the  hand,  filled  with  the 
paste,  and  taking  care  that  the  soTeral  turns  of  yam  do  not  touch  each 
oChor.  Before  it  is  dry,  dredge  it  with  mealed  powder;  let  It  dry  slowly, 
then  cot  it  of  from  the  rrel  or  nails  and  put  it  in  bundles. 

Uuring  the  winter,  quick -match  ihoold  be  made  in  a  warm  room. 

Match  thus  prepared  should  l>e  hard  and  stif,  and  the  composition  thouU 
hold  firmly  on.     1  yard  bums,  in  the  open  air,  19  seconds. 

By  using  rme^er,  a  match  b  made  which  boms  less  rapidly,  la  tha 
of  4  to  6;  and  with  pore  water,  in  tha  tmlio  aC  \^a%.     AVMhsX 
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makes  &  quicker  m&tch ;  but  It  c&ddoL  bs  gummed,  and  lb*  eompMMM 
does  Dol  flick. 

A  eIow  kind  or  mitcli  is  made  bj  adding  lulpbur  to  Ik*  nualad  povdv: 
with  nne-eiilh  of  sulphur,  1  yard  of  match  buns  22  aeeoBdi;  viU 
one-finb,  33  secondi;  with  one-third,  58  leoonda;  with  one-baU;  Itt 
seconds. 

Quick-match  enclosed  in  tubes  buma  more  rapidlj  than  in  A»  op**  ■>'■ 
and  mi>re  so  fn  proportion  as  Iho  tubes  are  smaller.  To  commaBieal*  h* 
very  rapidlj,  il  ii  enclosed  in  paper  lubes  eallcd  Itadirt. 

Fbrtjirei. 
Tlie  poririre  conaisU  of  a  cjlindrical  paper  case  filled  wilh  a  cnrnpoii- 
lion  ilini  burn^  slowlj.     It  is  used  for  tiring  rockets,  elo.,  and.  En  eaan  of 
uvcc^Kifj,  f'lr  discharging  cannon. 
Tu  M.tKB  THE  Cash. 
MATiniAi.s. — Xa.  \paptr;  jiaile. 

Itcijuircd  fur  100  cases, — 60  sheol*,  13  pound*  of  paper. 
L'rKNsiLS. — f'lirmfri,  steel,  turned  smoolh,  22  inches  long,  0l5  inch  dl*- 
meter:  a  hole  0.2  inch  diameter  is  made  through  one  end,  to  vilbdraw  it 
from  the  case;  hand-roUing  board ;  rultrt;  kairti. 

r.  TtiE  Case. — Cut  the  pnpcr  into  rcei*ngle>  16  inche*  long,  knd 
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■liik«  Um  drift  ftbooi  UirM  blows  tTtry  itcond,  railing  Uit  drift  aboni 
Wlf  Ml  iaeli,  with  tbt  fingcn  of  tbo  left  hand,  botwoen  the  blowt.  In  tUs 
way  tbo  eoapooiUoB  tndo  lu  way  around  tbo  otdof  and  through  the  grooTOO 
af  tba  drift  to  tbo  bottom,  and  ia  uniformly  and  compactly  driTon.  Tha 
■barcar  drifta  ara  aiod  as  tbo  ease  is  fiUod. 

Poritras  should  not  bo  primed  with  mealed  powder;  after  they  ara 
MvoB.  tba  top  of  tbo  ease  should  bo  turned  in  and  beaten  down :  thus 
both  aada  aC  tba  oompoaition  are  secured. 

Portiraa  made  as  abore  described  bum  10  minutes  each,  or  1}  inch  par 
■Uaaio. 

A  dWjf't  W0rk, — A  man  can  drire  120  portfires  in  ten  hours. 

PaCKixo. — Portfires  are  packed  in  boies  containing  100  or  200  portfirea. 
Tbo  coattf  ata  of  tba  boi  should  bo  marked  in  white  letters  on  each  and,  and 
tba  place  and  data  of  fabrication  on  the  inside  of  the  corer. 

FuzrM  for  Mortar- ShelU. 

Tba  bard,  eloee  grained  woods  are  best  adapted  for  making  faies :  boecb 
ar  aab  Is  gaaarally  used.  It  should  be  dry,  sound,  free  Arom  sap,  knots, 
wonnbolea,  or  sbakea. 

To  Tirma  raa  Frit. — Tbo  helper  saws  the  plank  into  lengths  equal  to 
tbal  of  tba  Also,  and  then  into  prisms,  taking  off  tbo  edges,  and  centring 
b  oa  each  and.  The  turner  puts  the  fbie  thus  roughed  out  in  the  latha, 
tarms  its  eiterior,  and  graduates  it,  by  means  of  a  steel  gauge,  into  inchea 
asd  teatbs  of  aa  inch  coauaencing  at  tbo  bottom  of  the  cup.  When  a 
■•saber  bavo  beea  turned,  the  turner  puts  each  fbse  iato  a  chuck,  bores  it, 
aad  Biakea  the  cup,  with  a  tool  for  that  purpose. 

Tbo  Aisaa  abould  be  careftiUy  inapected,  and  verified  with  gauges,  and 
tbaaa  rejoetad  which  hate  iplits,  kaota,  or  worm-bolea,  or  which  have  noi 
tba  proper  dimensions. 

A  4tf9  m^k, — Oao  tamer  can  tarn  600  ftisas,  or  iam  and  bore  250,  la 
lea  boars. 

To  DaiTB  Pcias. 

ll*TnaiALs. — Ai^fy /aj«f ; /itf«-«es^poti/ioa,  dry;   wtnUed  powdtr^  dry; 


Ctbssils. — iPririmf-hlofkt  with  holes  of  the  site  of  the  fuse;  benekts;  msU 
ka,^(*ir  the  13  in<*h,  10  inrh,  and  8  inch  fuies  weighing  1  lb.,  for  smaller 
^i8ea  weighing  |  to  |  pound ;  tUti  dnp»  %hw\  with  copper,  the  shortest 
with  a  mark  0.2  inch  from  the  end ;  re/f^  Uditt  to  contain  luflicieot  com- 
posit ioa  to  make  %  height,  when  driTen,  equal  to  1  disaster  of  the  bors; 
fff*^  ^ea«;  &r««AM. 

PaarAaATioR  or  raa  CoMrosirioa.— The  compoaitioa  for  8  aad  10  iacb 
llfbt  monar-fktsee  is  2  parts  of  aitra,  1  of  salphar,  aad  S  of  mealed  pow« 
der ;  far  10  aad  U  iacb  baary  aMrtara,  2  of  ailre,  1  of  salf  hur«  aad  '1\  ^ 


I 
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meiM  powdtr.  Tlie  eoniimnitSou  muM  be  ihotouihl;  gtotiBd  Knd  nLiai 
wtlh  •  mulloT,  or  in  a  Iralhcm  barrel  witli  brua  balli.  Tha  LJBe  b(  tisra- 
tog  will  Tar;  ■oBonlmg  lo  tbn  iiiulil;  of  Uio  mxwUli  qhJ  |Bp*ctkDj  iJ 
ths  luooled  powdorj  ui-l  tbe  ilvttrM  of  Ibeir  kdmiitura.  Trial*  thwoU  k* 
tnndowitli  eaiheumpoMibn  by  dritingBoieralfuua  ukI fcUiag  Unir  Ub* 
of  burning.  Tbcreebould  not  bo  an;  great  TariatioD  in  Uit  tlniwat  baralat 
of  llie  different  fuica,  of  Lb«  aame  omspagitioa.  Va**-«t>BitMaaila«  afcaaU 
b«  prepared  qdI;  a  ehorl  lime  beforv  being  used,  and  aboulrd  be  |iru— n-J 
in  close  Teasels  in  a  drjr  placo. 

DkItihq.— Tbenorkman  is  scaled,  bUdriring  block  in  froal  of  kia,  as*! 
a  bench  to  bold  a  pan  of  oamposition  at  b)>  rigbt  band.  lU  lakai  a  fai' 
eleana  il  of  all  fbreign  matter,  inserting  the  drifl  to  Ihi  bolloin  af  lb«  han 
ha  then  drops  the  fuie  into  tbe  driiing-bale,  talies  a  LMltefUl  rt  «mttj»v 
tion.  pasHing  tbe  drin  along  the  edgesof  I  ho  ladle  to  strike  off  iWvoi^iw. 
pniiri  the  composiiian  into  (he  fuie,  strikes  it  Iwo  ganil*  y«>«  vitb  ik« 
mallei,  ineerls  Ihe  drift,  prenlng  il  down  On  Ihf  oatspusllioa,  fieiat  tkt 
(\ti«  Iwo  Hiighl  blows  lu  vetdo  the  eompoiition.  Tbe  workman  Mrikea  IW 
drift  21  blow*  in  rollers  of  3.  ralsiug  ibc  mallet  almui  I  fuotaaeb  Mn,  aad 
moving  the  drifl  after  each  voltoj.  II*  piitn  In  anutlisr  lailleful  aa4  aea- 
t1nue«  ai  for  Ihe  first.  Care  sbouM  he  lakrn  lo  put  in  ef|ual  ehMgaa  of 
Donposlllaa  each  time,  and  to  give  lo  each  ladUfUl  Ibe  same  ■■mWi  of 
blows  and  «itli  tbe  same  furee. 
Faies  ma;  be  ilrtien  bjr  preiwDre  in  a  aorew-preaa, 
PniHisi). — Fu«o)  are  all  driven  loibeaamebeisbt  byBmnaofaM 
tlte  ahorl  ilrift,  or  Ihe  ooniposiiion  ia  bored  oul  with  a  ttiut*  la  Am  m 
deplli'  Thej  are  priineil  with  mta1e<l  powder  fbr  ab< 
with  ibe  aana  foroe  aji  a  Udleful  of  oompoatton.  Tbe  enp  b  llUd  wllk  a 
f  aeic  of  mealed  powder  and  iplrlis  of  wine  nr  itrong  whUkef,  aad  laM  aaMa 
III  'lij:  ills  ibeu  ouiered  with  a  small  pieea uf  papor,  ovvr  whidkli 
a  np  of  itruog,  walor-pruof  paper,  marked  villi  tli«  an 
fUio  buns  lo  tbe  Inch. 

Tb*  fuM  consislB  of  a  faptr  ttit  charged  with  ftaia-eom] 
inserled,  at  ihe  lime  of  loading  the  gun.  into  a  bras*  ar  woods*  | 
liniuly  driven  Into  ihc  fuu-boln  of  ibe  shall. 
To  M^n  rax  CAaa*. 

HAX*Mlt.t.:-~Lo3 F^rr,  or  thin  drawing-paper:  utiyUtt. 

UriNstl.a. — I'Mstnt  of  wnud,  in  lb*  form  oTa  rectangU  joined  t> 
(Old;  iroKfnmrr  O.il'i  inch  diameteri  ltii{it,  glui-pol.  AriHAn, 

UaRtxn  Tilt  l?it>B.— Tb*  {taper  1*  out  to  ihe  proper  tin  b;  mca 
patlern,  Tbe  whole  lenglh  of  the  elrip  muit  be  detormiaed.  b; 
eawA  liod  Pf  nptf,  U  |t»  lb>  GUk.  Uw ^mfiBt  iliamctBt,  -AkM 
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ftPii  hud  ••  Um  foHMT,  iMgioAing  with  the  Urge  end,  and  it  g laed  afttr 


W1m«  Um  eM«  it  dry,  U  it  tmoothtd  with  a  fine  file  or  tand-paper. 
Pbctasjitiov  or  tri  Compositiox. — There  are  three  different  eompo- 
■ItWftt  awd,  oat  iaeh  baming  10  Mcondfl,  14  eecoDdji,  and  20  seconda, 
wpoctively. 

T^  following  are  about  the  pro|K>rtioni  required  to  make  theee  eompo- 
aitione:  but,  aa  their  time  of  burning  ii  lubject  to  coniiderable  Tariation, 
»rdiDg  to  tho  quality  of  the  ingredienta  and  the  manipulation  in  mixing 
tba  asaoi  proporiiona  mnat  be  determined  bj  experiment. 

5o.  1. — 26  nitre,  9  sulphur,  14  mealed  powder. 
No.  2.— 26    •«      9        "       12  •• 

No.  8.— 26    •«      9        *«        10  •« 

The  eompoaition  ia  carefUllj  mixed,  aa  described  on  page  298,  and  seTO- 
ral  fuiea  are  first  driven  and  their  times  of  burning  determined,  and  the 
proportions  Taried,  if  necemiarj,  to  produce  the  required  reaulL 

To    DbITB   TBI    Ft'lB. 

MtriatALS. — Kmptp  fMt  ;  /yze-rompoiition, 

2  Iba.  of  eomponition  are  required  for  100  fuses. 

t*TBasiLa. — BruM  moulds  in  two  parts,  which  are  held  together  bj  a 
wedge  or  cam:  the  mouMi  hate  holes  for  4  or  6  fuses;  tteel  dn/l»,  0.35 
inch  diameter;  kn^t;  malUl,  weighing  \  lb. 

Ubitisio. — The  mould  ii  put  together  and  secure*! ;  the  empty  ca^es  are 
faMerted  and  driven  gently  in  ;  their  upper  ends  projecting  at>oTe  the  mould 
art  slit  with  a  knife  into  4  parts.  The  composition  is  pot  in  and  driren  aa 
daaciibad  on  page  294,  giving  l>>  blows  to  each  ladleful,  which  will  make 
0l25  Inch  ia  length  of  the  fuse. 

Crrriao. — The  fuse  is  innerted  in  an  iron  gauge,  the  bore  of  which  ia  of 
the  same  aite  and  taper  as  the  fine,  and  its  width  is  the  true  length  of  the 
fuse,  2  inches.  The  projecting  ends  of  the  fuse  are  first  sawed  off  with  a 
iae  saw  aad  then  trimme«l  with  a  knife. 

The  fuse  is  stained  the  proper  color  acconling  to  the  composition  used, — 
tu*^  of  No.  1  comp4»«iiioo  bring  yellow;  No.  2,  green;  and  No.  8.  blue, — 
aad  the  aumbor  of  seconds  thst  one  inch  will  burn  is  marked  on  each 
fuse. 

pArKixo.  —  Fuieii  are  put  up  in  bundles  of  10  each;  fuies  of  the  same 
color  being  put  in  the  same  bundle,  which  is  labelled  with  the  kind 
of  fuse  and  its  rate  of  burning. 

Fuzft  fnr  FUhl-(§un»  tiHtl  Mimnhun'IhiH'itzert. 

The  fuse  fur  »hrlU  and  spheriral  ra«e  shot  for  field  and  mountain  serrica 
la  that  kaowB  as  the  **Dormaan  fuse.**     It  eoaslsls  of  a  circular  disk  oC 
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■oft  metkl  contmining  >ii  aanulu-  vpace  cbargrd  with  BFal«d  povdar.  TW 
oilier  circumrer«iice  of  Ihe  dlak  is  chased  with  the  thrcadi  of  a  ■nrwU 
Brriirc  it  in  the  shell.  The  aoDular  space  for  Ihe  eompoBiilon  is  eoaemric 
wilh  Ihe  outer  eirciimfereneo.  and  eaDDCcts  al  one  sod  bj  a  hole  with  i 
BDialt  magaiine  in  llin  cenlre  of  Ihe  HA,  filled  wilh  rifle-powder  aad  elaM4 
on  Ihe  under  surface  by  a  ihin  disk  of  tin.  The  ftiie  ia  charge*!  fnm  Ik* 
under  side,  bj  pressure,  and  a  riug  of  the  same  metal  is  presaed  Smlj  si 
I  he  romposition. 

Tlie  eoniposiiinn  is  thus  seeurelj  protected  from  accidents,  and  ihe  hi* 
is  screwed  into  Ihe  shell  in  the  Inboralor;;  the  melat  eoTeriog  Ihe  coBpo- 
Kitiiin  i>n  lop,  heing  left  tbin,  is  easilj  cut  wilh  a  knife  or  culler,  it  ike 
moment  uf  toitiling.  and  Ihe  composition  exposed  at  Ihe  requiml  poial  la 
llie  si'liou  uf  Ihe  flame.  The  gradunlioni  intu  seconds  and  quart er-aecDDili 
are  marked  on  Ihe  upper  surface  of  the  disk.  The  lime  of  burtiiB(  of  lb* 
wliole  Ivngib  uf  fuse  is  G  seconds. 
To  CjtST  TUK  Fell. 

MATrniALs. — Tin  and  ftiuf  in  equal  pans;  rom;  lalUnt. 

L'tknhilh.— .Viiufib  for  the  fuse,  nuulila  fur  the  ring,  tiarkfr,  tiifftri, 
M-lllff,  krttlf,  hiJlt. 

I'ASTiNci. — Melt  Ihe  lead  and  tin  togelher:  heal  Ihe  mould*  ao  u  aol  to 
chill  ihc  meUt  En  easiing.    Fill  ibe  mould  with  ih*  melled  metal,  and  lap  it 
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•vlket  of  Um  fott :  ri? ti  the  ring  in  iU  pUct  wiUi  another  dri A.  With- 
draw the  battOB  and  pin ;  charge  the  priming-hole  with  rille-pgwJer  aad 
All  the  magaiine  with  uiuket-pvwder;  cuver  the  magaiine  with  a  disk  of 
lis,  aad  riret  it  in  place  bjr  meaoi  of  fir^t  a  flat  drift  and  then  a  round  one 
which  tarn  down  a  part  of  the  metal  of  the  fuie  oTer  the  dttk. 

EemoTe  the  fuie  from  the  mould,  place  it  in  a  ecrew-chuck  made  to  fit  it, 
aad  tara  off  in  a  lathe  the  lower  surface  smooth  and  to  the  proper  thicknoMS. 

The  powder  of  the  fute  ii  now  perfectlj  sealed  up  from  the  air.     The 
faa«  BMj  be  Tamiahed. 

Fuzes, 


Whole  length Jn. 

P  J  f  at  top in. 

vaM.-<  i>uin,eler;  at  bottom in. 

(  of  bore in. 

Pint  M»*    /  U^r*^- in. 

{Depth in. 
*^*"*^^\at  bottom in. 

Tliiekae«e  of  wood  at  bottom  of  fute in. 

Ltagfh  of  eompo«ition ~ in. 

!  Diameter in. 
Length,  eicluffiTe            i  ]«l in. 
of  handle,                    1|  2d in. 

v*s«lit  }  ^^  eompoeitioa  for  100  fuiefl...]bt. 

••^    iof  lUO  fuiee  complete Ibn. 

Whole  length ...in. 

Length  of  rectangle..in. 
Width  of  rectangle  ~in. 
Width  of  imall  end-in 


pBper 
Fi 


Paper  for  the  caee.  • 


U>la. 

104b. 

10.8 

9.4 

1.85 

1.7 

1.25 

1.0 

.4 

.8 

2.8 

2.25 

1.C5 

1.55 

.6 

0.5 

1.25 

1.0 

0.9 

0.8 

1.2 

0.9 

y.o 

8.0 

.«< 


9. 
4.6 
8. 
54. 


'    8. 
i     4. 

I  -*. 

83. 


I 


•.**.. 


8-la. 
C.8 
1.25 
0.9 
.8 

1.25 
1.15 
0.4 
0.75 
0.6 
0.9 
5.0 

•  mm 

8. 
4. 

2.5 
16. 


I 


TR  J 


.•I 


I 


Bftrmamn  Fuzr. 

Diameter  of  foie,  including  threads 1.65  in. 

Thickness 45  in. 

So.  of  threads  to  the  inch 12 

Diameter  of  plug,  including  threadr.. 1.07  in. 

Thickne>iis  for  firM-gun« ^    in. 

Xumbcr  of  threadtt  to  the*  inch 12 

Ftirkiitf^H*Kre» /or  i'nrijirtt, 

L#«tftli. 
For  100  portfires It) 

••    200       ••        18 


.53 

.4 

.86 


2.0 
.3 


19. 
6. 
2.2 
0.4 


Wtfta. 

9.1 

EWfifH. 

5.1 

w#trikC 
3t) 

9.1 

10. 1 

;a 
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r  fitr  t'(imw». 


«  amnll    hnn  IhIm   HIIiJ   wilh  | 
■  rough  «[»  brisk);  Ihra«fk  A 
tulic  inncritd  Into  tbi  fl 


Ti»  /rirtion-primfr  for  cannnn 

.    powilcr,  wtiicb  )>  ignJtol  hj  dravi 

eomposUion,  ooaiBln*(l  in  ft  nasi 

top  KDil  vuliUrril  Hi  riglil  niiglM  l< 

UMil  Id  igaito  tbc  primer. 

Tht  fritlioH-prmur  is  compoaod  of  1  Janfc  tuii;  I  ihorl  tubt;  I  • 
friclion-rompniiliun  I  aiutkit-pvrdir ;  vat. 

Tht  lung  tttbtiiwuXe  from  •oirouUr  di«k  of  Ko.  IS  glicrl  bra^,  O.tC  lart 
In  dUmeicr,  by  means  of  a  Bfriea  of  6  punebrs  and  dJM.  gnrfnaDj  4la>- 
nisliiug  iD  site  lo  Ibe  last,  which  is  of  Ihe  rcquiro^  ■((•  of  (h*  tab*.  TW 
braiM  niiiet  b«  annealed  before  psch  piineliing. 

The  lub«  is  cut  (0  tbr  prescribed  lenglb.  meaoaring  froB  lb*  •! 
b;  mcana  of  n  circular  e>lr,  and  Iho  boles  for  Uis  thort  lufa«  ■ 
rubber  are  drilled,  and  the  burrs  remared.     Lengpb  of  Uia  Umt  tahs.  L 
inob;  silcrior  dinmelir,  .19  inob;   interior  dianutir,  .175  iMh]  i 
of  boles,  .l(i  inch  and  .06  inch. 

e  lAert  lube  is  formed  froin  the  long  no*  hj  \uAug  tvn  ^dli 
pnnobew  and  diss,  reducing  (be  eiie  eaob  time.  It  in  cut  tu  lb*  pm|>«*  l*acd 
b/  circoUr  aawa  placed  at  the  required  diiianec  apart,  and  lb*  bvn  (^ 
ttovad  b;  rolling  in  a  liarreL  Length  of  lb*  abort  lube,  0.4'4  inch ;  u- 
torior  diameter,  *i.\!i  inch;  iuteriur  diameter,  .1)tn  Inch. 

One  end  of  the  ibort  tube  is  dipped  into  a  solution  of  eblnrMa  sf  dsc. 
Inserted  in  iba  bale  drUlcd  in  the  long  tube,  healed  lo  rcdneaa  la  tku  la«e 
Df  a  apirit-lainp.  and  soMered  with  soft  tolder ;  II  is  tbtn  wnabed  and  dried 

The  teire  rubhrr  is  made  of  No,  ID  brass  wire.  anoeaM,  cut  to  ilie  frvftt 
lenglb,  and  pressed  flat  at  one  end  b;  a  maehino  for  that  purposo.  The  lal 
*iid  la  trimmed  hj  a  punch  and  die  irilb  dontatcd  edges,  aad  lb*  Up  t* 

dwl  in  the  flame  of  a  spiril-Ump.   Length  of  «lr*,  S.I  Ufhaat 
of  flattened  end,  0.66  inoh. 

Tht  fntiion-famfotitiiin  Is  made  of  2  parii  of  ihe  nfykimi  »f  m 
tnd  1  part  of  tlie  cAIvraM  nf  polait*,  moistened  wiLb  fum 
grains  of  gum  arabio  in  3  uuQoea  uf  walor  lo  I  pound  of  t< 

The  materials   are  Brst    pulterited   separately,   miied    logniha'  4 
noiitcDed  ttlih  the  gum-waier.  and  ground  in  an  iron  nil),  aa«k  u 
for  grinding  punt. 

(.'naaniKO  *ni>  VABNisniiiu.— Tbt  small  tuba  Is  cbarged  by  f 

end  in  the  frioli  on-compos  it  ion  sproad  on  a  flat  pio«a  of  ira«  ■ 
liroiigbt  lo  the  eoQirliirncy  of  snfl  pntiy,  Ibe  long  inbo  being  ■ 
0  trnjlh  with  a  w.i..dMi  i.r  metal   plug. 

tanloal  bull  is  matle  in  the  oumposition.  wbiWyet  noisL,  «iUi  koa 
4rift,  and  the  surplus  aomposition  remoitedi  the  wiro  rutabar  Is  f 
lAroiifi  Ibe  abort  lube  »nd  Ibtunt^  \^t«  nuUVAa  in  tha  lo«g  Wbi^  Its 
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touad  end  irtt,  le«Tiiif  the  annesled  lip  projecting  oui  of  the  open  end, 
vkieli  b  then  closed  by  pretalng  the  top  and  bottom  together  ftrmljr  with 
pttBCvre,  and  bending  the  tip  againit  the  bottom. 

The  end  of  the  wire  rubber  it  doubled  on  itself  and  twitted,  leaving  a 
loop  0.2  inch  diameter,  and  then  beni  alongside  the  long  tube  for  packing. 

The  head  of  the  long  tube,  including  the  thort  tube  and  the  joint,  it 
4ipped  iato  ihellac  Tamith  colored  with  lampblack. 

When  dry,  the  long  tube  it  filled  with  musket-powder  and  cloeed  with 
h— ewaa  miaed  with  ^  its  weight  of  pitch. 

Both  «»da  are  tooched  with  Tarnish  and  the  tube  thoroughly  dried. 

pACSiSio. — The  tubes  are  fi rat  put  up  in  bundles  of  10  each,  wrapped  in 
water- proof  paper;  10  bundles  ara  packed  in  a  tin  box  painted  or  japanned: 
100  itn  boxes  are  packed  in  a  box  made  of  1-inch  whiu  pine  boards,  dove- 


The  e#nlenta  of  the  tin  box,  place  and  year  of  fabrication,  ara  stamped 
«•  ths  lid,  and  the  number  of  the  box  marked  on  the  fh>nt  side.  The  con- 
t«ats  of  the  wooden  box  ara  marked  on  each  end. 

IH^ansioasof  the  tin  box;~Length,4.&in. ;  width,  2.35  in. ;  depth,  2. 8o  in. 
••    (iaterior)  wooden  box :  ••    20.6  ••  ••  12.0    ••         ••      9.6   •• 

Weight  of  tin  box  containing 100  primera,      .SS47  lb. 

Wefght  of  wooden  box    ••  10,000      •*       lOo. 


•• 


HATiniALS  BiqiriaiD  fob  10,000  riimox-pBiMSBs. 

66  lbs.  sheet  brass  No.  1^.  )  ..      .  «^,  ,.  .  , 

.^         .  .      ^.     «^     V  About  S64  lbs.  ara  ratnmed  in  scraps. 

20   ••     brass  wire  No.  16.   J  ^  '^ 

1.26  lbs.  soUer. 

2. S3  **    chlorate  of  potassa. 

2.66  **    sulphurat  of  antimony. 

.66  **     beeswax  and  pitch. 
11.0     **     musket-powder. 

1.26  quart  Tarnish  (0.76  lb.  shellac,  1  qU  alcohol,  0.26  ot.  lampblack.) 
44  sheets  of  common  tin  ara  required  for  100  tin  boxes. 

PerauMHm-Cap*  for  Small  Arms, 

The  cap  for  small  arms  is  made  of  copper.  It  is  very  slightly  eottical* 
with  a  rim  or  flanch  at  the  open  end ;  it  has  four  sliu,  exteoding  aboat 
half  the  height  of  the  cap. 

The  cap  is  charged  mXxhMmimnU  of  wktrrury,  mixed  with  half  its  weight 
of  mtrt:  the  object  of  the  nitra  lieing  to  reader  the  fulminate  less  ex- 
plosiTs  and  to  give  body  to  the  lame.  To  protect  the  percussion -powder 
frooi  moistura,  and  alao  to  seeura  it  ft^m  fhlling  out,  it  b  cotered  over,  in 
e«ch  cap,  with  a  drop  oC  pora  shellac  earmish. 
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Tkt  tepptrfot  making  tit  eapt  ii  sbtatncil  tn  •beet*  48  loelMa  U*|  Mil  It 
In(<bp9  yilAf,  weigliiug  U  ll«. :  t,  TtrUiioii  nf  4  ounrra,  mora  or  \rm,  u 
allowed.  Tlia  vui>iirr  nbnulil  hv  jmro,  frv«  fmni  iwiiiu*.  holu.  or  hU«an. 
Hell  nnncalcd,  and  as  eienlj  mllrd  ns  paiFibli>.  nilli  nriighl  and  iWDfCk 

The  vajiper  is  cleaned  b^  imutcnioD  in  a  piokl«  mads  af  1  pait  |lj 
oiouurc)  or  Bulpburio  aHil  anil  40  parix  of  water  i  ii  ia  aoowiai  «mh 
flno  sand  and  a  hand-brush,  and  washed  clean  in  runalag  waiwr.— «Rn 
whieb  it  is  well  dried  in  clean  «awduit  and  rubbed  ow  with  ■  atek 
altghlljr  oited:  it  ia  Iban  raadjr  far  tlia  niacbln*. 

To  pBBriii  Til*  FtH.aiiiAT*  or  Miacfai.  — IMsaalTs.  ta  «  |Ibm  Mart 

oapabi*  at  baldioK  about  a  half-gallon,  in  oi,  of  par*  taa*«alj  \m  £  ■«.  rf 

nitric  acid  ottfae  speciBo  gra*it;af  1.40.     Th«  inlutlan  la  tasda  bj  ptaataf 

the  retort  in  a  walur  iir  sauJ  bulb  of  about  1^0°,  or  tipuMril  is  Uw  aoa'a 

lay*  on  a  warm  da;.     The  rapurs  whiub  oume  o>er  art  vcrj  d»liari««. 

Rod  abauld  nnt  bo  lobaled. 

Wh«n  ihi<  xululiuD  iHcomplate.  pour  tlie  llijuor  lulu  a  >i<l*-BMml  ba4  (hH 

,    nasal  eapabU  of  holdin^E  &  to  lU  BalloDa.  into  which  h.a'.h  Iba.  aJ  aloab.1 

J    {about  li^  pints)  of  tbo  alweifie  graTitjof  0,&&  bar*  beoa  prailoualj  poamd. 

I    Careniuilbo  takvn  to>'Diir(A«nirrii«i>/a<n-mr]iim  thtainM,  aa  thainam 

■node  of  mUiog  U  dangeroua.     Ur«at  b«al  is  gTolr^d  daring  llu  •■«»- 

ence  which  cniacs  from  the  niiilurc.atidlbpglusTcaaoUiuvdabawUlw 

well  annealed  and  uf  a  form  to  Iwar  a  high  bcai  alllioat  bra*kin(,  CatW;* 

or  thin  aini-glass.  without  mauth-rings  or  anj'  abrupt  ohan|[«  ia  thkfcwaM. 

4re  best.     Th«  operation  ahould  b«  perfomicl  at  a  aafe  iliaiMi«* IV«h iW 

I  Ihe  tapora  of  elbar  disengaged  are  bighlr  InBatoinabla.    WWn  rd 

diib  fumea  begin  lo  aiipear,  Ibeji  must  bs  reducad  bj  aJdlBf  akwhal  in 

U  qaantities. 

The  pmponion  of  alcohol  used  in  ibe  whol*  operalioa  Tkrita  ■■.■conllaf 
lo  the  «tr«ogili  of  Iba  acid  and  alcohol,  and  also  wiih  ibi  aiaia  of  ib* 
weather.  The  prupvr  ijuanlit;  is  that  which  U  Jual  anlBclsnt  Ut  Iim|>  ilawa 
Htm  rcdillch  fumes,  and  is  delertninKl  b;  trial  with  tfaa  raaleriala  mmA. 

<ii  lb*  nfrarTonccDCo  baa  ctaaed,  the  fulmjaatc  of  marpor;  U  (e«»d  al 
Ui*  bullom  of  llie  Tesucl  an  a  browniab  proolpilale,  .1  ainall  qwatttitj  uf 
Wstcr  it  pourr>l  In,  and  Iba  conlvntu  tranafnrrad  l«  tha  wa*hinf-(«k,  whnt 
It  la  rapeatedljr  washed  In  iDft  waler,  until  tba  walor  no  loogtr  r 
llimu'-papar. 
The  riilniuate  U  In  Ih*  form  of  lerj  amall  crjatala,  of  ■  light-fiajp  • 
d  brilliant  •urfte*.  If  tha  operation  Ita  well  pcrformsil,  ao  nvialll 
Biirj  wilt  ba  rrpToduced.  Tb*  weinhi  of  lk«  riiliolRal*  wban  drinl  ii 
'   14  per  MUl.  (craater  than  ibat  of  iko  iSErvurjr  luwl. 

If  the  propar  proponlnna  be  not  used,  (or  if  Ike  nalorUls  ha  mo& 
^yood  qualll;.)  Ih«  {irodnct  wlU  \i«,  VUhaad  ut  taUatnua,  •■  4i 
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y«IUv  pov4«r,  which  ii  loconbaittble.  When  thin  it  olMerrcd,  the  rviiiiU 
mmj  K«ierallj  b«  eorrected  bjr  rmTjin%  (he  proportion  of  alcohol  in  tht 
■uitarv. 

Tho  fulminate  of  mercury  in  kept  un<ler  wiiter,  in  Mone  jam,  which  dhouM 
b«  preecrred  from  froet. 

A  ^ey*«  wor^. — In  n  warm,  clear  daj,  1  maater  and  2  aasiitanta  can  malce, 
Mid  parliallj  waah,  100  Iba.  of  fulminate  in  10  hoara. 

To  PEBPAEa  ran  Pincuasiox-PowDiK. — Take  about  2  Ibt.  of  the  vet  fnl> 
■unaie  in  an  enrthen  diah ;  drain  the  water  from  it,  and  e^nread  it  on  aheeta 
of  blotdnf-paper  ontll  it  ia  tafteienily  dry  to  aaanme  the  granular  form  and 
recaina  oolj  20  per  cent,  of  moiatnre.  In  this  etate  add  to  it  60  per  cent. 
of  ita  weight  of  reflned  puWeriied  nitre,  and  thoroughly  mix  the  ingre- 
4leata,  on  a  wooden  table,  with  the  hand  and  a  wooden  apatula,  and  paaa 
It  aeeeral  tiaMa  through  an  iron  aicTe  No.  8 ;  apread  it  on  aheeta  of  paper 
In  qonntltiea  oC  |  lb.  each,  and  dry  it  in  the  aun  or  in  a  room  wanned  by 
inee.  When  quite  dry,  paaa  the  )-lb.  paroela  through  a  ine  hair  aiere,  by 
tabbing  It  with  the  hand,  and  put  each  parcel  in  a  aepnrato  box,  made  of 
pnper,  vamiahed  on  the  inside  and  out  tide  with  ahellae  Ynmiah  and  having 
n  iooaely-ittlng  cover.  The  boxee  should  bo  kept  in  a  email  magaxine 
ntnnding  apart  fVom  other  building*,  upon  aheWea  covered  with  cloth,  to 
proveat  friction  in  moring.  and  be  iaaued  one  at  a  time  to  the  peraon  tiaving 
ebnrge  of  the  eap*machine. 

MtsiMi  aud  PiLLiao  TuarAPa. — Both  of  theee  opemllona  are  performed 
by  the  anme  maehine.  The  sheet  of  copper  ia  a^jnsted  on  the  table  of  the 
mnehine.  Tlie  hopper  ia  ftlle<l  with  the  percnaaion*powder,  and  the  machine 
pnt  in  motion.  The  star  or  blank  ia  cut  by  n  punch  and  transferred  to  a 
die,  where  it  is  formed  into  a  cap  by  a  aecond  pnncb.  The  cap  is  caught 
in  the  notchM  of  the  reToWing  horitontal  pUte,  and  carried,  flrst  under 
%km  hopper  containing  the  percuaaion-powder,  where  it  receives  ita  charge 
of  4  grain,  and  then  under  a  punch,  which  prseasa  the  charge  firmly  into 
tkocnp,  and  laatly  to  the  drop-hole,  where  it  falls  into  the  reeeiving>dmwer. 

The  hopper  is  •tipplied  from  time  to  time  from  the  )-lb.  box,  while  the 
auchine  ia  at  reat,  using  a  small  copper  acoop  for  the  porpeee,  and  the  box 
retaraed  to  iu  special  clo«ei,  at  least  one  yard  fk^m  the  machine  and  above 
its  level,  before  the  machine  is  put  in  motion. 

As  a  cap  ia  occa«ioaally  exploded  under  the  punch  In  chnrging.  all  dust 
of  percusii ion- powder  nhoul'l  l»e  fre«|uc»ntly  remove«l.  and  only  a  small 
ffaantity  of  percos«ion-powder  ke|>t  in  the  hopper.  The  reoeiving-drawer 
ahould  be  etnp(te<l  aOer  each  sheet  of  copper  is  completed:  2,314  caps  are 
a^de  from  each  thret  4H  inches  long  and  14  wide. 

A  day' 9  irorr— The  average  work  of  ten  hoara,  iaclnding  all  asceeaary 
stoppages,  is  ai,0«MI  cape  for  each  aMchlae. 

To  Paar Ana  tub  Vab»ism. — Diaaolve  1  lb.  of  the  beat  fum  ahellae  la  I  ^ 
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of  rcclified  •Icobol  conlRiomg  95  per  cent,  of  para  ipirit.  Th*  nlatloa 
is  mails  most  reaitilj  al  a  Icmpcratura  of  about  12U°.  It  muit  b*  Hirrcd 
frcqucntl;  UDtil  all  (lie  gum  ia  iliaaolved.  It  in  nuule  and  fit  for  uc  in  4 
hours. 

The  tnrnisb  is  best  made  and  kepi  in  glass  Tessali.  1  qi-  or*l«obol  and 
I  lb.  of  shellac  make  lAO  qt.  of  Tarnish.  A  nnaU  quantitj  of  alcohol  i* 
occasional  If  itddeil  lo  thin  the  Tarnish  when  it  is  uaed. 

Eighteen  quarts  of  Tarnish  are  required  for  1,000,000  oapa.  T>o  qnaiu 
of  alcohol  arc  r«quir«il  for  thinnini  ib«  TaraUb. 

To  Varnish  tui  Caps. — The  caps  are  pat  into  holss  In  Mnntlag-ptalc* 
made  of  sheet  brwa,  15  inchss  bj  12  iucbw,  .DJ>  ineh  thick,  hsid  in  a  frunr 
of  brass  rods  .85  inch  square.  This  is  quickly  done  by  taking  a  pami 
of  caps  an  the  plalo  and  ahsking  it  lidcwaji:  the  capa  still*  thcnucliM 
in  Ihc  holes.  When  the  plate  is  filled,  the  defeetin  caps  and  tboM  vbich 
hare  lost  (heir  charge  are  easily  detected  by  Ihe  eye,  and  •!«  replaced  by 
pcrfecl  one).  The  plate  is  planed  in  its  bed  in  the  Tamiihing-nachiM, 
which  is  worked  by  hand,  and  each  row  of  capa  is  brought  in  (um  under 
a  row  of  wires,  which  are  slternstely  dipped  into  a  pMt  of  Tarniab  and 
Ihen  into  the  capa,  IcaTing  in  each  a  drop  of  Tarnish. 

Tbc  quantity  of  Tarnish  placed  in  each  cap  can  be  regulated  by  ifa*  ni* 
of  the  wires,  or  by  the  depth  to  which  they  enler  Ibe  Tarnish.    Tb«  eapa 
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r«^Ait.— or  1,000,000  e^iM,  044  ib«. 

Of  iMig  with  lO.OiK)  eapft,  9.625  lbs. 

Of  pMktDg-box,  25  lb«. 

Of  box  pMked  witli  lUU.UOO  caps,  127  Ibi. 

BlATIBlALt    BBQCIRBD    rOB    ].()U),CNX)  CaPA. 

/Vr  rA<  C«p«. — 1,800  Ibi.  sheet  copper,  of  which  about  one-third  ii 
refanicd  io  tcrapt. 

Ft  the  Pomder. — 42  lbs.  mercury. 

8S6  Ibi.  nitric  acid. 
892  Ibt.  alcohol 
24  lbs.  nitre. 
FortJU  VmrmUk.—'W  Ibe.  gum  shellac. 

12  qts.  alcohol. 
iW  Ha^f. — 81  jardt  of  cotton  duck,  .75  jard  wide. 
/or  Botes. — ]5f>  feet  white  pine  boards. 

XoTB. — Experience  has  shown  that  it  is  not  safe  to  trj  to  wash  the  per- 
•fisaion- powder  fVom  partlj-ftUed  caps.  A  lot  of  unTamisked  caps,  im- 
ptrfaetlj  iUed,  t>eing  soaked  in  water  for  seTeral  dajs,  became  coated  with 
a  svbftance  much  more  explosive  than  the  original  fulminate. 

The  percussion-powder  must  be  burned  out,  and  the  cap  polished  bj 
roUi»f  in  a  dust-barrel. 

orcivBUBT  coKPotmon,  uexis,  avb  txovAit. 

Rock-fire  is  a  composition  which  bums  slowlj,  is  difflcult  to  extinguish, 
and  is  used  to  set  fire  to  buildings,  ships,  etc.  That  which  is  put  into 
•hells  is  cast  in  cylindrical  cases  of  paper  having  a  priming  in  their  axes. 

Matbbials. — Xonm,  .1  parts;  sulphur^  4;  itiYr#,  10;  rt^us  of  cmtimomjf, 
t ;  ma/loa-Zs/Zoir,  1 ;  tttrpentinf^  1 . 

CrBssiLS.—A  /umac€  of  second  kind.  Tpage  200,)  or  tmrft  kHtU  In  tht 
•pea  ab;  apmimias :  U4U  with  long  handle;  Mamrg  snd  ittigkU;  nert§. 

PBBPABArios  or  TUB  PoM POSITION.— PulTerise  the  sulphur,  nitre,  and 
aniimonj  separately;  mix  them  with  the  hands,  and  pass  them  through 
sieTS  No.  2:  mrlt  the  tallow  fimt.  then  the  rosin,  stirring  the  mixture  with 
spatulas;  add  the  turpentine,  snd  nett  the  other  materials,  in  small  quan- 
titirs  at  %  time,  stirring  the  whol«>  cnn«tantly  with  large  spatulas. 

l^t  «»ne  portion  of  the  rMinjM>»iii<»n  b«»  melteil  before  more  '\n  a^Mf^l.  snd 
Work  with  grest  precsutiun  to  prevent  it  fr«»m  taking  fire.  When  the  r.»m- 
position  becomes  of  s  brown  color,  and  white  tapors  are  disengsge«l,  the 
fire  Is  permittcl  to  go  down :  and  when  the  Composition  is  sufliciently  fiuid, 
Ike  cases  are  filled  with  the  ladle  not  mora  IkaA  lkkT%a*t«UTVb^%  l^afiX. 
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Pafir Cms  AND  PsiHiKO-TuBM.— Tbe  cmwa  ua  mmdc  of  rockM-pa^r, 

ID  ihe  miLmicr  described  for  purtlirc-cawi.     Tlic  primiDg-tubai  tn  midt 
of  curl  ridge- paper,  pasted  al^er  (he  first  turn,  and  rolled  hard. 

F[LLi.Na  TUB  Cases. — Tlie«uea  are  arraaged  in  ATraioe,  the  lower  end  af 
eacb  inserted  in  a  socket,  in  the  ccDlrc  of  wLieb  U  a  spiudla  to  support 
the  priming- lube. 

The  upper  ends  of  the  eases  are  lield  in  place  b;  abort  cylindrical  sponls 
atlai-hed  to  the  lower  side  of  a  rcserToir  which  rests  on  Iha  top  of  tka 
frarue.  The  composition  is  poured  iota  Ihe  reserroir,  and  tbe  frame  is 
gcnily  shaken  to  settle  the  coinposilion  in  the  cases  until  thej  »re  VUi. 

When  tbe  composition  has  become  solid,  the  cylinders  are  taken  onl  of 
the  frame  ind  trimmeil;  the  priming-tubes  are  charged  with  compofilioD 
No.  1  for  monar-fuiea,  driien  the  luune  as  mortar-fuies ;  Ihe  ends  of  the 
Cyliniierd  are  last  dipped  in  mealed  powder. 

When  rock -fire  canoot  bo  had  lo  put  into  shells,  the  f^ptr  cases  may  b« 
filled  with  partGre-compoaition,  driven  as  usual;  or  pieces  of  portBrc  maj 
be  ingcrtcd  in  tbe  shells. 

Pitrhcd  Fancinet. 

I'iluhed  rttscines  are  fsgols  of  dry  twigs  coTcred  orer  with  sD  inMndiarj 
cumpuaiiian,  and  uaed  to  set  Bre  to  buildings  or  to  light  up  a  work. 

To   MaKS  PlTClltn   FASCINtB 
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iUm.  IM  the  eonpotfition  li«rdeii,  bolding  the  faiicine  OTer  the  |>ot,  tiini- 
iag  it  elowlj,  And  then  ioiDeree  it  in  the  tub  of  water. 

The  aeeiitant,  with  hit  hftodii  coTered  with  oil,  fnthioni  the  fkscine, 
relliaf  it  on  the  bottom  of  the  tab,  end  pUeee  it  on  the  pUnks. 

Sitvmd  coat  ie  pat  on  24  heart  after  the  flret ;  it  is  componed  of  eqael 
pert*  of  pitch  end  rosin,  melted  and  mtied  tocher  in  the  pot/  The 
rjlindrteel  etiek  ii  taken  out,  and  the  fascine  immersed  in  the  composition, 
ae  with  the  irti  coat :  it  is  permitted  to  drip,  and  Is  then  Uid  in  sawdust 
matd  powdered  all  orer  with  it.  A  fasc5ie  requires  about  1.1  lb.  of  each 
cwpesitioB.  Faeeinet  should  be  primed  onlj  a  short  time  before  being 
mmd.  For  this  purpose  dip  each  end,  for  a  distance  of  a  half-inch,  into  a 
kettle  holding  melted  rock-fire. 

When  need  for  incendiary  purposes,  fascines  are  placed  in  piles,  and 
pieces  of  quick-match  and  portfire  scattered  over  them  to  make  the  whole 
tmrnm  take  fire  at  once. 

Torrhn. 

Terchei  are  made  of  a  number  of  strands  of  twine  slightly  twisted,  or 
•14  rope,  eoTered  with  a  composition  to  give  light. 

MATiBULa. — iffei^  rirm/,  slighilj  twisted,  about  0.(18  Ineh  diameter; 
€mrirmig€« Ikrmd ;  mmiiom'tmilo» ;  ytUow  trox;  rosim;  glut;  ^mekinme. 

CrcxsiLa. — 1  p0t;  2  »patmims;  1  U«iU;  glm^-pot  and  l^m^k;  kntft;  1  wtomld. 

pEsrABiirios.— Hell  in  the  pot  1  part  of  tallow,  2  of  yellow  wai,  and  8 
ef  rosin,  stirring  it  with  spatulas.  The  twine  is  formed  in  hanks  of  about 
40  threads,  8  feet  long,  cut  at  one  end,  and  tied  with  twine,  forming  a 
handle,  al  the  other. 

The  hanks  are  immersed  for  ten  minutes  in  the  cemposition.  and  then 
drawn  thrwogh  a  mould  of  the  proper  site.  They  are  sunpeaded  by  the 
handle  In  a  shady  place  to  harden  ;  24  hours  after,  they  are  painted  orer 
with  a  warm  s^Uution  of  a  half-pound  of  quicklime  and  j  of  an  ounce  of 
glse  to  a  quart  of  water. 

Wak  M  rsf#. — Boil  the  rope,  well  beaten  and  aniwisted.  In  a  solution 
•f  equal  parts  of  nitre  and  water ;  when  dry,  cut  it  in  pieces  4  feet  long ;  tie 
S  or  I  of  these  pieces  arouml  a  piece  of  pine  wood,  2  inchr«  in  diametrr  and 
4  feet  long:  cover  the  whole  tntb  a  miiiure  of  e«|ttal  part*  of  sulphur  and 
mcale*!  powdrr.  moittenol  with  brandy;  fill  the  intervals  between  the 
cords  with  a  ps*te  of  li  partn  of  sulphur  an<l  I  of  iiuicLIiine.  When  it  la 
dry.  cover  the  whole  torch  with  the  following  romponitti  n: 

rifch.  i\  |»an«;  Venice  tur|ienttne,  3  pari<;  turpentine,  {  part. 

Tarred  links  are  made  of  old  rope,  cwvereil  over  with  a  composition  to 
glee  light. 
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MATiBiAta. — Old  tlow^malek  or  ropi;  tartrida4tkrMd;  tmb  ^  ■ 
Oni  link  reijiiins  i  lb.  of  low  and  1  to  !(  lb.  at  eoupcwttlMi. 

To  Marithk  Limkb. — The otil  Tops  iiwcUbvatcti  wiihrnkllBla;  Ikari 
end*  sro  liad  logeilier  wlib  okrtrldgo-thrcad.  Tbe  Vittkt  »rw  tnrmat 
coiling  tkiu  Bntt  r'pe  uruunil  ibe  bttnd,  in  coiU  of  X  indiea  liil«Ti«r  u 
incliei  ciiorior  iliumcler,  luusel;  livd  widi  tlirgsJ. 

To  Tab  Titc  IjsKS.—Tbe  liulu  arc  o«*«rcd  wilb  eompoiitian  m 

TarriH)  linki  bum  one  boor  in  ckloi  wMiber,  b«lf  an  hour  Im  ■ 
wind.  Bud  ars  not  ctltuguiifaid  in  th<  rain.     Two  or  tbcm  *n  jnt  i 
rampart'grale  on  a  bed  of  ahaTingi.     Tb*  grate*  art  pU««d  aboU  Z 

fKrr-BnUi. 

Fir«-balta  ar«  projeclitei  or  an  ool  abnpo,  formet]  of  H«k>  aT  c 
filled  with  combustiblo  cam  posit  ion.  Tbcf  arc  uaod  to  light  ap  tb*  m 
Wurks.  and  an  Inadcd  wilb  ataella,  to  pravont  llicni  from  iMiagappr 

MtTKBltLB, — Strims,  rlotr  fmrai,  (tail-olotli ;)  ri^;  eartrwIgt-tJiriadt 
rnl  thaU;  tlou-mairk;  loaiiid  tktlUi  piteh.  A  compoaltioa  of  9  pam 
ur  nalipvlre  at  it  eom**  rvnm  th«  rttatrj,  '2  of  palT«rii«ii  anlpkBr.  aad  1 
of  aDliDianr,  paaacd  (brough  aiitc  No,  2,  Theas  mUariaU  an  bIiMI*  | 
lb«  bauds,  iiasMd  through  aim  No.  4.  tnaiiicnod  wltb  ,^  Ibdr  ■ 
Wati-r.  nnd  paatad  agaiu  tbrouf  h  lb*  aaina  aioTe. 

UTaiiKii.*. — Tbo  nvceswry  ut«ii>i)a  for  grinding  and  jirepariaf  thsM 
position :     Wacdfn  pallrrn,  rtd  rhali,    1    pair  iKtari.  nlltir-mi 
tmali  gauge  of  lb*  «*Ubr«  of  tbo  firc-balla,  inap,   lamJ  tinta,   I  ■ 
■wulrf,  2  tftaJm  drift*  20  inch**  loD|;,  oD#  of  Ibam  1  \  iuah  a 
9}  to  4  inohfB  in  dlanivtar;  2  woadtti  ptni  4}  inobw  long,  U 
Iba  alt*  of  a  paper  hiie. 

To  Maki  tk*  Sack.— MarV  out  Ibo  pi«ri  by  maann  ottha 
eat  ilivni  with  tha  ahaar*  i  bwia  two  or  tbra*  tbiekneMcii  logalbs;  a 
lug;  to  ih*  vtrmgth  of  ilia  canvaai  b«w  Ibroa  or  more  lo(t»lh«r.  aav 
iDBk«  iba  sack :  leaie  oDa  «nd  open,  forming  a  mouth  for  eba/xtng :  iwrv 
tb*  bag  to  bring  tb«  *«am*  no  Iha  Inaid*.      Tbv  (nnnlb  loay  b*  ■ 
to  an  Iron  hoop,  larg*  inongh  tu  admit  lb*  ibBtl,  wilb  wbioli  Iha  ii 

T(i  rn>riDa  *)•«  8uat.L.— <'bargi<  ih*  fboll  wilb  powdar,  uhI  | 
atuw  tu%r,    ))ip  Ibo  larrvd  liuk  iniu  ib<  malinl  ro*in,  pilch, « 
fulrti  ii  wilb  lwin«  III  Ihr  i-liiill.  around  Ihc  fuie-hnlc. 

Ill  l.'it  ituin  Tua  StL'K.— risoc  the  aadi  la  the  mouU,  and  ■n 
loll.    I'm  thr  aticll  wilb  tbe  tarred  link  In  ibvbntinm  nfib*  aaek,  Iha^ 
kti*  dowDnnl,  atul  tMlan  tl>«  aliall  down  with  twin*  pa 
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of  t^  Mck,  or  wHli  a  pioco  of  ouitm  Mcorod  to  tbo  Mm :  p«i  ia 
Ubo  compooiftioa  with  a  teoop,  and  ran  K  finii  vith  Uit  mall  drill,  and, 
viMtt  it  b  half  the  height  of  the  proJoetiU,  with  the  largo  drift,  driring  it 
with  tho  nalltt.  Continoe  in  thii  waj  till  the  eaek  ia  filled  to  the  top. 
Cloeo  tho  month  of  the  sack,  tewing  the  pioeee  together. 

Tmb  Iboii  Bottom. — The  ball  ia  ftimishcd  with  an  iron  bottom,  to  prerent 
it  from  being  broken  by  the  force  of  the  charge  in  the  mortnr.  To  make 
iIm  bottom,  the  iron,  .2  inch  thick,  it  cat  in  a  circular  form,  heated  and 
partljr  ihaped  with  a  tet  hammer,  in  a  concare  wooden  former ;  it  it  again 
iMsted,  and  tnithed  in  an  iron  former.  It  It  then  pnt  into  a  lathe,  where 
%km  ooter  edge  it  trimmed  and  chamfered  to  the  thickneet  of  )  inch. 

The  iron  bottom  it  attached  to  the  ball  with  the  cement,  page  175;  the 
bottom  19  filled  aboat  one-third  fbll  with  the  cement,  and  the  loaded  end 
of  the  fire-ball  b  tnterted  in  it  and  left  to  cool. 

The  ball  b  neit  corere*!  and  tlrengthened  with  a  net-work  made  of  tpna 
jnm  or  cord,  from  0.2i>  to  (KA  inch  thick,  according  to  the  tiie  of  the  ball. 
Tbb  net- work  it  commenced  at  the  bottom  of  the  tack,  and  terminatet  at 
the  lop  in  a  ttrong  loop,  which  formt  a  handle  for  carrying  the  ball.  Pire- 
Wne  are  dipped  in  a  compofiiiinn  of  equal  parta  of  pitch  and  roein,  made 
warm.    The  ball,  when  finithrd,  thould  patt  through  the  large  nhell-gaoge. 

To  Pniwi  THi  Balls. — Make  4  holea,  about  8  inchee  below  the  top,  by 
^Hring  in  the  greaiMKl  wooden  pint  2  inchee  deep.  When  the  ball  it  to  be 
primed,  take  out  theee  pin*  and  fill  the  holet  with  ftiiee,  and  with  two 
ttrand*  of  quick-match,  held  fast  bj  the  compoeition;  leaTe  room  in  the 
priming'hole  for  coiling  the  quick-match,  and  coter  it  with  a  piece  of 
caarat  fattened  with  4  naib. 

The  balb  are  not  primed  nntil  ihej  are  to  be  fired. 

IJi/htHairs. 

light-balb  are  made  in  the  name  manner  at  fire-balb,  eieept  that  there 
b  ao  thell  ia  them,  at  they  are  need  for  lightiag  up  oar  own  worka. 

ll*T«BULa.— fW  inn  Ufhti  -^Stilff^fre,  fi  1b«.  mot.;  mtpkmr,  2  lb«  n)  ot. ; 
r<fJ  •rpMMM/.  II  oi.  The  maieriab  thoold  be  pare,  well  polTerife<l.  and 
ihomnghly  incorporated,  rubbing  them  in  the  hands  and  pasting  them 
•oevral  times  through  a  fine  l»air  siere.  fffwutpA^nMl  rt^  of  wslU 
ee*MMied  wmvI.  (beech,  linden,  etc..)  with  a  handle  10  inches  long.  If  Inch 
dismefcr;  fwifl-muttrh,  p^f*^*  fmtff. 

t'TKssit*  ^Ths  necessary  aten«ils  for  pulreriting  and  miiing  the  eom- 

lit  ion. 

PaaFABAriov— Fill  the  cup  with  compotiiioa  aad  prtea  it  firmlj  bL\ 


808  ORDNANCK   UAMUAL. 

prime  the  cup  wllh  quick-malch,  and  eorer  lb*  whol*  with  en 
pu^tpil  lo  (he  botlom  of  Ibe  onp. 
The  brillianc;  of  the  light  depends  on  Iba  pnrilj  and  Ihorongh  uteaipa- 

ralioD  uf  Ihe  materinla. 

Siffnaf-Rorkn$. 

Kockcts  for  sigiials  are  compoaeJ  of  a  paper  cait  charged  with  compoii' 
liun,  n/iDf  filled  with  OTnaments,  and  a  light  ttkk  (o  gire  dirrcLion. 

Itot'kcts  are  deuominaled  bj  the  iatcrior  diameter  of  the  caaa.    The  moil 
coiumon  siies  are  the  .T&  inch,  1  inch,  and  \.&  inch. 
To  M*Kl  THf  Casi. 

Matbri-^lr. — Xc.  ipaprr;  patle;  itrong  tttim. 

Imi'lkmfnth.— .4r-/,-  ruler;  knifr;  taiuUlOKt;  roliimg-ltmeli i  fTtn  and 
triint;  ekitking-maehint ;  gaug%  Jot  Ikt  eatt ;  pattt-irutk. 

To  Ci'T  TUB  Paper. — Iji;  oBT  the  paper  into  reclanglea,  Ihtir  widib  njual 
la  Ihc  length  of  ihc  case,  pricking  with  Ihe  awl  the  four  camen  on  »Ten1 
Bhecl"  nt  once  ;  cul  them  with  Ibe  knife. 

A  olivet  of  No.  4  paper  oiaktEi  Iwo  reclangles  Tor  a  .75  inch  or  for  an  inch 
rockpt,  by  cullinK  it  parallel  to  (be  ihorl  or  Ibe  long  aiJc,  rcapecliTel/. 

Trj  KoLL  Till:  Case. — licit  Ihe  rectangle  amootbly  on  Ihe  fonnfT.  pasting 
the  pnpcr  after  the  flrKl  Iiitd  ;  put  Ibe  caie  and  former  In  one  of  Ibr  | 


mocKKTu.  309 

U  Irjr  Um  eoapMitloB  by  ftriag  two  or  thrf  roekeU  M*d«  of  it*  Mid  r«gii- 
Ut«  the  height  of  the  *ult*i.  If  the  rockets  do  not  ascend  sutBcientlj  high, 
imeT9—  the  qnaaiiij  of  nitre,  and  diminish  it  if  the  rockets  burst  or  blow 
••I  tbe  bead. 

When  r«>ckets  sre  well  msde,  thejr  sscend  rspidlj  to  a  great  height,  and 
tbrow  oat  their  ornaments  at  the  highest  point  of  the  cunre,  after  all  the 
eooipoeiiioa  has  bvmed  out. 

CrrnvsiLs. — 1  wtouU  and  tpituffe;  1  bhtk  of  wood,  settled  in  the  ground; 
Z  koilow  dr^t,  bored  to  admit  the  spindle ;  1  tt^id  drift ;  mtallHt ;  knirea  ; 
mmd»iomr$ ;  1  rkargimp-Udlt  of  such  site  that  its  contents,  when  driTen  la 
the  ca«e,  shall  be  a  diameter  in  heighL 

TuTrr  rntCAst  is  thiMocld. — In  the  5r*t  place,  cut  otT  the  choked  end 
of  the  rase  i^iuare,  and  to  such  a  length  that  when  the  case  is  settled  down 
om  the  vpindle  the  choke  should  fit  dttsely  orer  the  nipple,  and  the  end  of 
the  case  rent  on  the  base  of  the  spindle. 

Place  the  case  on  the  spindle,  the  choked  end  down  ;  settle  it  with  two 
•r  ibrte  blows  of  the  mallet ;  set  the  mould  orer  the  case  and  key  it  dowa« 

DntTiso  THE  Rocket. — Take  a  Udleful  of  composition,  strike  off  the  sur- 
plus a»d  pour  it  into  the  case.  Use  Erst  the  longest  hollow  drift,  and  giro 
each  tadleful  2o  or  SO  blows  with  the  mallet,  keeping  the  drift  down  on 
the  composition.  As  the  cane  fills,  uxe  the  shorter  drifts  until  the  com- 
poeiiioa  reaches  the  top  of  the  npindle ;  then  drive  1  diameter  in  height  with 
the  solid  drift,  coTer  this  with  a  patch  of  stiff  paper  cut  to  fit  the  caiie,  and 
oeer  this  patch  driTs  a  wad  }  diameter  high,  of  claj,  or  of  planter  uf  Paris 
sligbtljr  moi«tened  with  water. 

R<ockets  are  sometimes  drlTcn  solid  throughout,  and  afterward  bored 
and  reamed  out  with  a  reamer  of  the  form  of  the  spindle. 

The  mmmtda  for  driving  sre  not  indiii|»enMible.  Rockets  are  often  driTea 
without  them.  For  this  purpose,  screw  the  spindle  Tertically  Into  the  top 
•C  a  block  of  wo<m1  finuljr  imbe<Med  in  the  ground.  To  the  opposite  sides 
of  this  block  attach  two  upright  strip*  of  plank,  and  fasten  to  them  a  cross- 
piece  which  hss  near  its  centre  a  hole  to  fit  the  rocket -case  and  keep  it  stead/ 
••  the  spindle  in  driving. 

To  fumrd  agatmst  arrid^ntt,  drive  rockets  in  an  emptj  room:  particuUrlj, 
lei  BO  powder  be  in  the  room,  or  composition,  escepi  that  used  at  the  time, 
and  let  no  filled  rocket 'CSftes  be  Ijring  about.  In  fair  weather  use  a  tent 
for  a  driving •ro'im. 

TuPsiUKTUK  itiM'KKT  -Invert  in  the  b«ireof  the  rocket  one  end  of  a  piee« 
•f  qutrk-msich.  'J  frrt  U*tijf,  m  siiisll  piece  of  fMiper  attarhe<l.  and  push  it 
IB  secureijr  ;  coil  the  rett  of  the  match  in  the  bore  and  l»ot(um  of  the  ca«B. 
To  secure  it  from  dampness,  paste  over  the  esd  of  the  case  a  circular  cap 
•f  strong  paper. 
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To  Uak*  thk  Poib. 

MaTebials. — Xo.  i  paptr,  pattf. 

UTKNilLs. — Kni/i,  formtr,  rolling-board,  boicl/or  poMlt,  bmtkn. 

Makino  tui  Pot. — Cut  the  recluigl«  uid  roll  it  on  lb«  forawr  u  d*- 
Bcribetl  for  portfir«-cuea. 

To  Attaoh  thi  Pot. — Pute  tb«  pot  on  llie  iniidc  the  diatmnc*  of  oni-h*lf 
or  It  diameter,  and  kUo  the  outside  of  the  case,  at  the  cod  conUiaiBf  tfct 
clay,  for  Ihe  same  length;  slip  the  pot  on  tlie  pasted  end,  leaTing  iLaleaph 
of  the  pot  aboTe  Ihe  tof  of  ihe  oaae  one  and  a  half  diameter. 

To  secure  the  pot  in  place  and  giro  ■  neat  finiab,  cover  the  rocket-ess* 
and  pot,  when  dry,  with  thin  paper  pasted  on. 

To    Ma  KB   THI    Cox  IS. 

MaiekiaI-S. — Ao.  i  paper,  paitt,  Ikinpaptr. 

Utexsils. — Conpauet,  Icni/t,  tduort,  conical  formtr,  tori  /»r  pttit, 
bru.ha. 

Makind  Conks. — MKrk  out  ibe  No.  4  paper  bj  describing  with  the  cob- 
passes  circles  wilh  a  radius  equal  lo  the  length  of  the  cone  required.  Cut 
ihcm  out  wilh  Ihe  scisaorB,  and  cut  eaeh  circle  into  semicircles.  Paste 
each  semicircle  and  roll  it  separalel;  on  Ibe  former;  preat  it  fimlj,  and 
pill  i(  nwa;  to  dry.  Cut  the  cones  to  such  length  that  Ibeir  bases  ahall  be 
of  the  same  diameter  as  the  pot.  Make  in  ibe  same  waj  a  similar  cone  of 
thin  paper  One  inch  longer,  and  paste  it  on  ihs  first ;  cut  Ihe  part  of  the 
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DECURATlOSd    FOB   ROCKETS. 

M.TtlKLO.— Sm  t>Mt,  fg„  S-.T. 

I'li^ioiL*  -— Tbf  orrcMar}  uirDtila  for  vrigliioK  knil  grindlait  iba  mal»< 
rUli ;  B  rfUitdrtral  monU  «ilh  >  pin  Id  the  Bill,  anil  ■  piunn  Tor  piub- 

Ti>  Pairiai  Tin  ('uapimiTiox. — RHaec  ibe  mmirriala  in  ihr  fliwtt 
fawdcr;  mix  ikca  >i(h  lb*  haDili;  pB«  Ibrni  Ihrrc  liaiM  through  ihi 
■ivT*.  Hiiinf  lh*B  raeh  lime  aiih  tbe  hand. 

MolMra  lb*  nspooltion  with  whiikr;  in  vbirh  gnm  hai  bMn  Jin'oUtd,* 
m>  thai  ibr  raaipD«ilion  nhall  rctaia  ill  fnna  whan  pr**Md  in  th*  band. 

Tu  M»rLn  tbb  ^Ttan. — l''iM  lh»  nonM  by  prcMing  U  In  tb«  conpoaiiian 
aprta-l  out  in  a  woodfo  bowl ;  pu*b  not  Ibr  Mar  wHb  the  pWon.  Irlllng  ll 
(hll  Ugbtljr  OB  a  (bnt  of  pap«T  duilvd  OT«r  «ilh  Biralrd  pawdrr. 

Cmhrr^  tl»n  arr  ■»■)«  in  the  limp  nanaer  ai  wbit*  onr*,  natng  Ike 
enapaaitioB*  iBdiralH  in  Ihc  table,  page  827. 

VrrpvBti  are  Trry  aaall  rochrt-eatr*  charRed  with  eonpoaillon. 
MtTiauH.  — .Vb.  t ptprr,  ikriaJ.  patli.  elay. 

Vn%tiLt.  —  A'k'/'.-  /cirnrr.  11.4  incb  in  diameter:  bort  far  paMe,  bmiAo, 
v*urfnt  BnM.  -./.^f.  rfn/r.  ■oZ/rl,  rAarjn-.  Aiiul-rothmf  hotrd. 

Tk  Mabbth  ■('»■. — Thr  rale  i>  maile  hj  rutliait  a  reclangle  of  paper  No. 

4  wilb  a  band-rulling  bflard.  Ba<l  chukinit  it  at  uBe  end. 

The  evn  are  driirn  j  their  Icnicth.  pTing  each  Udlernl  of  conpotilloa 

5  Move  >iih  the  mallet. 

The  eaw  i>  rbuknl  OTer  (be  cumponilion,  and  the  remainiler  of  ll  la 
aearlj  fill*4  with  mealed  powder,  upnn  which  a  anail  pBper  wail  !•  iilaecil; 
a  f  la;  head  le  Iben  driTrn  on  it,  an-l  Ihe  end  of  lh(  ciM  lurse-l  down,  lo 
aeotr*  it:  Ih*  other  end  ii  priueil  with  priain(-paa)e,  or  a  10811  ilraBd 
•r  luick-amleb. 

Simimrr: 


»tW**IOtT* 

an-  •mill   I'lpr  pa<e<  fr-.m    ■!  lo  .1  Ineh  diameler  and  froM 

Z  lo  1  inrbe. 

UnK.  made  ..f  f.^ur  turn.  ..f  \..   T  paper.     One  ead  i>  cloaed. 

Bsd  the  »•* 

i<  (barjt^l  and  primrl  likr  ihai  of  a  lanre. 

A  BumUr 

••t  alrrtiufi*  pri'.lure  ihe  rffrcl  kBonn  u  rdia  ofjirt. 

i:.j.i  A'...-. 

tioM  r>in 

U  <i>..1r  ..r  .mall  »u%.  >:i  ..f  Ihe  (ame  aiie.      The  a'an  ar« 

m*  hnat  IbM  111  |d,>«*  aM  lb>n»7  iitUvf  Ik 


812  ORDITANOK   HANUAL. 

JtfurrOM*. 

MsiTons  *re  siiirII  cubic  boiM,  mule  of  pMlcboanl.  Sllvd  witb  powder, 
and  wrapped  with  etrong  Iwine.  tbtj  an  uacd  to  giTC  a  load  rcpgri,  or 
(ha  effect  of  caDDonadiDg. 

MiTIKIALi. — PatUboard,  eartnJgt-papeT,  ilnng  Iriiu  or  marliiu,  fait; 
guiei-malch,  potedtr. 

Utbnbilb. — Knifl,  niter,  ptncU,  punch. 

To  Maki  the  MAaaosi. — Cut  the  pasteboknl  int«  rcctanglea  whoM  aidw 
shall  be  3  and  5  times,  reepecliTelj,  (he  length  of  the  aide  of  the  marrsn  re- 
quired. Diiide  (he  rectangle  into  IG  equal  aquarei ;  cut  oot  t^  aqnana 
farming  ihe  four  coroera  of  the  reotangle,  aud  diTide  the  three  reBuinioi 
squares  on  Ihe  long  ude  from  eacb  other  \>]  a  cut  the  length  of  (bair  aid* 
and  perpendicular  to  the  long  side  of  Ihe  rectangle. 

Form  a  small  cubic  box  with  Ihe  pasteboard  thus  cut  out ;  p^ite  iha 
aquarea  together  which  coier  each  other,  and  pasta  a  band  of  paper  stoudJ 
(tic  box,  leaving  the  cotct  open.  Wheo  drj,  SU  ibe  box  with  powder,  pafia 
down  the  cover,  and  enyelope  it  with  two  or  three  lajer*  of  strong  Iwioe. 
Cover  the  marron  witb  glue  or  kit,  and  prime  it  with  quick-maleh  inecncd 
in  a  hole  punched  into  the  powder  at  Ihe  middle  ef  one  of  the  facee. 
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Ih'mrntioM  and  \Yeitjht$  11/  RorkrU  and  thfir  Ornamrnii. 


Inlt-rk*r  flliim'r  uf  RwlMCa. 


.75  In.       1  in. 


I.&I11. 


'•••••• •••••• «••••• 


LrB|[lli   of  ryliodrieal 


Dmirn.. 


Length 


llrigbt  of  recfaagle  f«»r  ca»r« inches 

Ijttkffth  of  the  iatcbc'l  ca«e* 

lAieriur  diamoUr  of  tbo  cbuke ~ ** 

Hitcriur  <iUm«tcr  of  tlio  cmne.. 

{Height 
Diaaictcr  at  be«e.... 
••           top 

«,.».-      «  DUmetor 

IKmseter  of  cjlioder  and  part  of  nipple ^ 

Uiametor 
lai  drift. 
2d      •• 

I  3d      •• 

(4th     •• 
Dtaaieter  at  r  lul  drills 
biitlom  or  \  'id      ** 

bane ^['M      •• 

(*oniuiun  diameter  at  top 
rift  drill., 
of—  J  -id      •• 
(3d      ♦• 

UaiTiao-  f  Weight ^ „ pounds 

M*LLiT.  \  Length  of  handle Inches 

I  IHaaeterf 

CnABom^  Length  of  cylinder 

(  Whole  length -     •• 

Height  of  the  solid ** 

Composition  for  lilO  rockets potuids 

CUj  !•  head onncee 

^Rectangle-/ If ?«**• '"^"^ 

■^  •    "  {  Height.. 

Former,  diameter 

w:  I..       , (Stars ..ounces 

Weight     of  V  u  . 

^  i  Serpents •• 

»^* -  I  tJold  rain -      •• 

Bursting. charge '* 

I  <<•     -_i  0  I  llrtght inches 

^ M  «nieal  former^  •  t»         .       .  t^ 

Cosi...^. «  (  Ptauaeterat  imse 

I  length  of  finished  cune 

/  length 

HricK.  ..«  Thickbrtt  of  larg#  rn*! 

(  maall  end. 


«« 
«« 
•« 
•« 
*• 
•« 
«• 
•• 
«« 
«• 
t* 
•• 
•« 
•« 

«4 
*« 

•  • 
t« 

•  4 


•  * 


•  « 


Pot. 


•• 


4* 


44 


44 


10. 

.24> 

tJ.'io 

.2r> 

.13 
.7'» 
.tlo 
.76 
.72 

tt.66 

7.2.> 

4.5 

2.A 
.27 
.24 
.21 
.14 

6.76 

4.26 

8. 

1.26 

S. 

2.26 

2.6 

7. 

1.6 
80. 

.76 
12.6 

8.10 

1.36 

1. 

1. 

1. 
.6 

3  2'. 

!.:» 

1.7:* 
M). 


I 


II. 
lil.t*>4) 
.42 
l.(M) 
0.76 
.42 
.21 
1.0 
.7 
1.0 
.97 
10. 

y. 

6.26 

8.0 
.44 
,M 
.83 
.28 

7.6 

6.0 

8. 

1.6 

«. 

2.76 

2.20 

!.!*> 

2.0 

60. 
1. 

7.26 
3  26 
l.t}0 
1.6 
1.6 
1.76 
1. 

3.76 
2.0 
4. 

M. 
.Mi 
.4 


13.0 
12..'iO 
.^ 
2.0 
8.0 
.66 
.33 
1.48 
1.0 
1.48 
1.47 
12.76 
10. 
7.60 
4.0 
.67 
.64 
.60 
.33 
8.60 
6.0 
4. 
2.0 
8. 
8.6 
2.86 
8.30 
8.0 
126. 
1.26 
16.0 

4». 

2.26 

•». 

3. 

2.6 

1.26 

4. 

2  30 

4.36 

.8 
.6 


*  Wttbout  lb*  |»l. 

t  It*  otiUoU.  «W«  4rt««B.  ibaaM  W  lulf a 


«rlah>4ckt 
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1     .TMn.  RuckM. 

14ii.  Rwtrt. 

i^>«k^ 

iNnnibtr. 

Wrtlhl. 

Kambtr. 

Vri^t 

N«ib«.|  Writfcl. 

Sure 

1     .0 

Oniu. 
490 
490 
G85 
625 

16 
16 

4 

700 
1026 
860 

<    20     1     »M 

SlreameM 

Serpenis 

=1 : 

;     18     1  I6T6 
1      8    1  IJW 

WAB-BOCKXTB. 

The  war-rocket  und  io  the  mililar;  lerriee  U  made  after  HaU't  pftleni. 
It  conaiala,  Isl.  Of  a  ahect-iroQ  can  lined  «ilh  paper  uid  charged  viih 
rookcl -composition.  2d.  Of  a  casl-iron  ejliadra-eauoiJBl  bead,  with  ■  saial! 
cnvity  cumDiunicating  with  Ihe  bore  of  Ibe  rocket,  anil  pierced  with  (bree 
boles,  oblique  to  the  surface,  for  tbe  escape  of  gu.  8d.  Of  a  wroughl-irvD 
plug  veliled  inlo  the  rear  end  of  Ibe  caie,  and  baring  ■  hole  in  iti  aiji  for 
Ihp  fBvnpe  of  gas. 

Tbo  rocket  is  driTcn  forward  b;  ihe  eicape  of  gas  Ibrough  (he  bole  in 
iLc  Tear  end.  and  a  motion  of  rotalion  around  its  aiis  is  giren  to  il  bj  the 
esonpG  of  gas  through  tbe  holes  in  tbe  bead,  wberebj  ils  direction  is  pre- 
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wlira  prtMcd :  a  tpMt  of  .96  inch  it  l«fl  TMsat  for  a  pMitbMird  waahtr 
Aad  til*  ca*t-iroa  h^md. 

To  BoBi  TBB  RocKBT. — lUnoTc  the  rocket  to  lb*  boriBg-room ;  drill  A 
bolo  .7o  inch  diBinctvr  th rough  its  entire  lengtii ;  ream  out  the  bole  to  .96 
lack  Bi  tbe  tail  and  .76  iaeb  at  tbe  bead ;  bore  tbe  bole  ia  tbe  elajr  .876 
iacb  diaBMler. 

To  PAsrBB  03C  TBI  Hbao. — Put  B  wBtbeT  of  paateboard  ob  tbe  claj,  iaaert 
ibo  bead  aad  riret  it  on,  cork  up  tbe  bolee,  aad  eover  tbe  rocket  wttb  a  eoai 
of  paint. 

MflMUMMM.— Wbole  lengtb  of  tbe  rocket.. 16.9  iaebea. 

Leagtb  of  tbe  ftniebed  caae.. 14.2      •• 

Baterior  diasMter  of  caae ^    8.2o    ** 

Interior  diaaMter  of  caae. 8.00    ** 

Weigbt  of  rocket,  complete. « 14.00  ponnda. 

Kackffte  are  earefuUj  packed  ia  tow,  in  boiee  containing  8  rockeia  eaeb. 
Tbe  eontenta  of  bosee  to  be  marked  on  eacb  end. 

/^■■mm  m/  j^Hmf-iloxsa. — Lengtb.  interior «.«•••     17.    Iaebea. 

Widtb,  interior «... 12.6      *« 

Deptb 6.6      •• 

Weigbt  of  bei,  emplj......    20.    poonda. 

Weigbt  «if  boi.  packed.....  166.6      •* 

Tbeae  rockefi  are  6re<l  from  open  tubea  formed  of  roda  of  iron  bent 
aptrallj  and  mouated  oa  a  portable  eland. 

Pftttni. 

Tbe  petard  ia  a  bot  of  wood  filled  witb  powder,  used  to  blow  dowa  doorB« 
gaiee,  barriers,  etc. 

Tbe  boa  eboald  be  made  of  drj  wood«  and  baTe  paper  pasted  over  tba 
joints  io  prevent  tbe  powder  from  eiAtng  ont,  A  fuae,  bj  wbicb  tbe  petard 
ia  ired.  ie  tcrewid  into  tbe  bot,  rtacbing  to  tbe  powder. 

Tbe  bos  sbould  contain  at  least  20  Ibe.  of  powder. 

Tbe  effecu  of  p«tards  are  nearlj  proportioned  to  tbe  aqoare  of  tbe 
abargee  of  powder  tbojr  contain,  and  tbetr  electa  are  eosaidarabljr  inereaaed 
if  loaded  witb  sand-bage. 

A  10  or  H  iacb  sb»ll  Ailed  witb  powder,  and  provided  witb  a  long  fnte^ 
maj  be  aied  for  a  petard. 

hToRAiii:  AM>  i*Ki:fii:nvATi(»y  op  ammixition  asv  firkworkh. 

f*i<irr-li«>u«r«  sii'l  m«gstiue«  •houM  t»4»  krpt  ia  tbe  nesie«i  {MMiiible  order, 
tbr  attires  srraage*!  as  much  as  po«sible  hjr  classes,  kinds.  a»i|  cslitirrs. 
aa«l  ialM'Urd.  Thrv  should  be  veatilaird  from  time  to  time,  la  tbe  middle  of 
Ibo  daf .  ia  6ae  weaiber, — pariicularlj  tboee  wbicb  coauia  ammaattion  and 
fireworks  wbicb  are  inOured  bj  moisture. 
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tlpOMll  tn  till  •lUL 

cctUn-.  on  urcniKlt  of 
Duifale.  tnd  Ko  pilsO  K 

lagaiiuM.  Ibc  l»tT«li  ( 


I 


D  MlBit  it* 

-J 

iriMbwl  «ff      ' 


ProTide  sloth  hl!n<l!>  tor  all  windi 

LtaJrH  lialU  urn  gonmll/  kvpl 
tlio  boica  ihould  be  kept  u  drj  i 
tircuUliiin  or  ttir  about  tbem. 

C^rttidgn  /«r  tmall  armi  art   kapt  in 
being  piled  8  or  4  tiera  bigh  at  mast. 

Fixid  Ammimiion  /«-  Canfion—lt  not  in  boiu.  It  ibould  bo 
piles  foniied  nf  two  parallel  rowa  of  cartridgca,  vjth  the  sabola 
Id  4  tier*  far  12-pdr.,  and  6  for  G-pdr. ;  cbock  Iba  lower  tlrr  «ilb 
of  waod  failened  with  Email  naila;  ptttslayerof  to«:iiiishM  tbi«fcbMi 
llie  aboi;  let  tbe  piles  rest  on  planks,  if  there  b«  no  floor,  and 
with  Iftrpauling  ;  lia*e  tbe  place  awepi,  and  Iha  cartrldg*-bags  bruabwl  off 
Leave  a  passage  of  18  inahea  belwesn  the  doobla  row*,  atiil  ka*f>  Ihf  S 
Act  from  the  walla. 

Piled  ammunition  should  not  b«  put  Into  powdar-nagaittiea.  If  li  tmm  t« 
■voided ;  it  ebould  be  kept  in  a  dry  pUee,  abuto  the  gniund-flaor  If  fn» 
liaahto:  iheHiore-rooms  should  be  always  aired  in  An*  waaifco-i  iIm  |pib« 
■bouM  be  laken  down  and  made  up  again  ever;  rii  months  at  moat,  tha  \tft 
examined  and  repaired,  and  ibe  damaged  cartridges  broken  op. 
iia  each  pile  ebould  *bow  the  number  and  kind  of  cartridges,  the  additji 
to  tbe  pile,  and  the  Usuea. 

Mtrt.—Viitii  up  like  fixed  ammunition,  in  4  tUn  far  24'a  sad  li 
fur  I2'b  and  U'a.    Emptj  canialers  is  10 
Qoifrs  saparBlely. 

■idft-Bvyi  jSlltd. — Like  fixed  aouounilion  i    or  packed  in  bosaa 

•tridjr-Bas'  tmpig. — In  bundles  of  50,  sealod  up  In  paper 
lUUy  gloeed  with  strips  of  thin  paper  pasted  «ter  tbv  eeams. 

Paptr  Carrndgt-Bagt. — In  bundle*,  packed  in  botee  or  on  ahatfOTk  Ui 
drj  place,  wilh  pounded  camphor  and  black  pepper,  or  tobasoo :  the 
bottom  dipped  In  a  »ciluti<in  nf  tbe  sulpbats  of  D'>pp*r. 

Xooifnf  ShtUi  should  nerer  be  put  into  magaiine*.  except  from  al 

weseity  :  powder  is  not  well  preeertod  in  them.    Tbey  ahould  be  pUad 
tbe  ground-floor  of  a  ■ecurs  building, — >on  planke,  if  the  floor  b*  not  iMwdadr 
la  0  lUra  at  moat ;  tho  futos  of  the  lower  tier  in  the  laoant  *pae«s  batvesMt 
the  ahells:  tbote  of  the  other  tiers  turned  downward,  like 
of  amply  ahalla:  tbe  pile  should  bo  coiered  vjlb  a  tarpaulin. 

Use  Ibe  same  prooautlom  against  moisture  and  accideuti  as  In  a  pat 

t'-rMWMr-£Anf — Keep    them,   the    dilferaul     kinda    liiKolh* 

St»»'MauX. — Id  a  dry  pU««,  mioh  as  a  gurst,  in  boxaa 
filtd  «a  tbt  floor. 
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^irt^ihif«/rA.— If  Boi  in  boiM,  it  maj  Im  hang  up  is  b«B4Ut,  mi  ropM 
•r  pins,  nod  eovtrwl  villi  pnptr. 

>Vtrr««ii-/VB«rr«.— In  tin  boxM. 

/W(nrw. — BhimIIm  of  10  nre  pinetd  in  boxM  or  in  bnmli,  on  ond*  in 
•nfo  nnd  drj  •iiuniioiit. 

FmMtM. — F»rkod  in  boxen, — ftixet  of  Uio  anao  kind,  nf  moeh  nf  poMJbln, 
in  I  bo  MMO  box,— in  verj  dry  nnd  well-Tontilntod  aloret. 

CfUmdtn  •/  iUek'fnre. — In  boxM  or  bMTela,  Uko  fatto. 

Fwt-hmii*. — In  eod  but  dry  and  airj  plncoft,  ■aspendtd  bj  tbo  bnndle, 
tbc  boCioM  resting  on  a  board  or  floor,  that  thejr  niaj  not  become  dofonnod. 
iUcb  bnU  abonkl  bo  Ubolied,  aUiing  its  «aUbra»  veigbt,  and  jonr  of  fnbri* 
ml  ton. 

.SyiHa-i?o«lc/«.— racked  in  boxee,  Iho  aiicka  Uod  together.  Each  bos 
pbould  contain  rockets  of  but  one  calibre,  and  abould  be  marked  with  the 
mtm  and  the  kind  of  decoration.  If  the  sticks  be  attached,  thej  am  Ued 
in  bundles  of  6,  according  to  the  kin«l  of  decoration. 

Wmr^it0fkHM, — Preserved  in  dry  plnces,  with  the  same  precantions  na 
Uaded  •hrlU. 

Tmrr^  i,mks, — 8tning  on  a  rope  and  hnng  np.  For  transportation  thej 
are  packed  in  barrels,  with  straw  between  ths  tiers. 

y^srim*s  mnd  Tortket. — I'ackcd  like  the  preceding. 

DRKAKINU  UP  UNSERVICRABLB  8TORE8. 

r«nTnibOBs  ron  Small  Asms. — 1  box ;  1  rtttmmfulmr  terttm^  of  brass  wire, 
whirh  it*  in  the  box  :  1  komrti,  with  4  re^frr  h—kt^  plaeod  across  the  middle 
of  I  he  screen  ;  kox*9  for  balU  and  caps ;  kmrreU  for  powder:  1  frnfft^ftwrn  ; 
X  m09t:  ffeo/t. 

Put  the  bundles  of  oartrMgee  on  ths  wreen,  as  they  are  re<|nired«  and 
•pen  them  there  near  the  win^  game :  p«t  the  pieces  of  twine  on  the  hooks, 
the  papem  on  the  board,  and  the  bundles  of  cape  in  the  boss*;  tho  pow- 
der, pateing  through  the  vcreen,  falU  in  the  box,  and  the  balls,  reauuning 
on  the  screen,  are  wii«hed.  if  necenaary.  and  boxed.  The  nnaerTicsahls 
papefv  are  thrown  into  water,  or  burned:  the  others  are  pnt  under  the 
prtee  for  M  hour*,  snd  then  placed  in  barreU  or  boxee.  The  bandies  of 
rape  are  put  in  bote*  without  being  broken  up.  unlets  the  cape  am 
damaged;  the  cap*  are  then  |'Ut  in  bag*  bj  themeelTes.  The  powder  Is 
dri#d  an<l  •iftr<l.  to  aeparate  the  du«t  and  the  caked  powdor,  which  am 
lail  bjr  to  be  reworke-l.  or  lo  be  meltrd  for  the  salipocre. 

FitKi>  Aunt  «iTi«i%  fits  ('%%^ii!i.  —  I  /erpaa/fa;  I  kos;  Zk^rrH*;  I  km^t; 
3  A^««^'«.-  1  jmmkA;  1  kammrr:  \  tent^rr,  (piece  of  Mwmrdkimdt;)  few;  n 
r»&  I'ftif  fill!  ««f  «%trr.  to  rlr«n  Ibn  ImIU;   t'wUjt. 

<»ne  man  koM*  the  cartri«lge  over  the  bus.  whilst  another  cats  the  twins 
the  knot,  take«  olT  the  eirapped  shot,  bnishss  it,  and  stands  il  on  ths 
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tnrpsnlJD,  on  its  ubot;  Ihs  flrat  m*o  pnnn  tb«  good  pevdcr  ial*  k  bamL 
(lie  cnkvd  powder  lata  &nalber,  turns  lh«  bag  wroDf  lida  ovt,  knd  elMM 
il.  The  elr«pp«d  shot  are  tskan  to  th«  door  of  Iha  IkborMorj,  wk«r*  tkt 
shot  which  siitl  require  cleaning  &re  (eptrated  from  Ihcir  sabota  mat  !■• 
memcd  id  the  tub  o(  water;  after  standing  tome  time,  (hey  arc  waakad  mmi 
cleaned.  Tbe  olhera  remain  itrapped.  The  aerticaable,  reparable,  aad 
unserticeable  cartridge-bags  are  separated  from  each  otber;  lh«  lart  aie 
immersed  in  water,  aad  used  for  ragl.  The  pieeei  of  Iwina  ara  tied  ap  ia 
bundles.     Tbe  ihella  are  put  aiide  to  be  ualoadad  and  cleaned  ia  Uic 

The  breaking  up  of  fixed  ammunition  reqiiirea  many  prccsBtiona.  aad 
should  nerer  be  done  in  the  magaiine,  but  aa  mnob  a*  poaaible  in  the  opea 
air.     KeYer  hare  but  little  powder  and  a  few  oartridges  in  the  ahop  at  on* 

CANiSTtai. — Tarn  up  the  alit  ends  of  Ibe  aaoislera,  b;  meana  of  anaD 
chisel ;  take  off  ihe  cover,  and  pull  out  the  balle  and  aawduat  into  a  box 
by  means  of  a  book ;  take  out  the  bottom  plate,  and  atraighien  lha  eyliMter 
with  a  mallet  on  an  anril. 

roarriKiB. — Split  the  paper;  take  oat  the  compoaitien,  and  pulTeriie  i( 
by  rolling  for  two  hours.  It  nay  be  made  to  bom  more  or  Itm  quickly  by 
adding  mealed  powder  or  salphur. 
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tktU  1mv«  a  p*p«r  tuM9,  tilt  Aiiiftew  thrusU  th«  tbarp  poiai  of  tht  awl  b«- 
i«t«s  tilt  fuM  aad  ibe  pluf*,  and  priet  the  fuit  out;  a  teeond  awl  maj  bt 
iMTd  oiipoaitt  tbt  first ;  or  cut  out  tht  oompoaition  .8  or  .4  inch  with  a 
kaift,  aad  aertw  into  the  paper  eaat  a  eertw  fittiaf  it  elooalj ;  draw  out 
Ike  fuse  bj  OMaaa  of  the  screw. 

If  It  be  a  mortar-»b«H,  b4>rc  out  the  compotition  with  a  brace  and  bit, 
keeping  the  compoeition  con«t«otlj  wH  with  water;  drire  in  the  bore  of 
ike  tuf  a  plug  of  bard  wood ;  acrcw  in  the  fuie-eztraotor  and  draw  the 
faae. 

OUIAMXVTAL  FttlWOXIB. 

I«aace«  are  paall  paper  c««eii.  .'2  to  .4  inch  diameter,  filled  with  one  or 
■lore  compo«if  ion*,  each  huminjt  with  a  flame  of  a  partieular  color.  They 
are  used  to  mark  the  outline*  of  figure*,  and  are  attached  to  light  flramea 
of  wood,  or  iitick*  of  bamboo. 

To  Makb  the  t%iig«.  ~rut  the  |Mip(»r  inti*  rertanglrn,  of  a  length  equal 
lo  Ike  required  lengtk  of  the  cokc.  and  of  »uch  width  as  to  make  the  oase 
three  lkicknes«es  of  No.  7  psftcr.  The  length  of  the  case  b  generallj 
aboat  ten  times  its  eiterior  •listurtrr.  depending  on  the  eompoeitioa  with 
which  it  is  to  be  fille*!.  sinl  the  time  it  is  required  to  burn. 

Paiite  the  rectangtr.  and  roll  it  on  an  iron  form<rr  with  the  band.  When 
ike  cases  are  drj,  cut  them  to  their  proper  length. 

To  Dbiti  tnk  hhJicu. — Place  the  ra«»e«  in  holes  bored  in  a  block  of  kard 
Wood.  Ike  holes  .<i2  inch  larger  than  the  rase,  and  their  depth  .25  inch  lent 
Ikaa  tke  lengtk  of  Ike  caM». 

Driee  in  tke  bottom  <»f  each  ca^  a  ladlrful  of  cUy.  Insert  in  the  top 
of  the  case  a  small  funnel ;  pa«s  the  drift  through  the  funnel  into  tke  caat: 
fin  tke  funnel  with  composition  ;  raise  the  driA  1  iiick  above  Ike  top  of  tkt 
case ;  pre«i  it  to  tke  bottom,  anil  gire  it  tkreo  ligkl  blows  with  a  rocket* 
drift  ;  continue  in  the  stime  vav.  raising  the  drift  aboTt  the  lop  of  tht  cant 
between  each  toUm.  until  the  case  is  fille<l  to   **'*  ineh  of  the  top. 

Prime  the  lance  with  raeale<|  |H»v<ler  moiatene*!  with  gummed  water,  and 
dip  the  end  while  moivt  in  lifle^powd^r. 

When  the  ca«e  I*  to  be  filled  with  two  different  compoeitions,  drive  the 
case  with  the  first  ronipo«ition  till  it  i«  al>oot  .2  inch  aboTt  tke  required 
ketgkt :  reoioTf*  the  purplu«  to  the  eiact  height  with  a  gauge,  aad  proceed 
with  the  s4^ond  rompo*ttif>n  a«  with  the  fir«f. 

To  F«sTKx  TMK  1.%\<*K«  TofNi  FaiUK. — BoTS  hole«  .tri  inch  larger  than 
tke  lancr«.  and  '*  inch  dtN^p.  from  'J  to  4  inches  apart,  according  to  tke  aist 
af  lanc^.  Th**  lM»le«  •hoiiM  be  boretl  so  that  the  lance  shall  bt  koriaontal 
vben  Ike  frame  i«  in  po«iitnn     Dip  Ike  end  of  Ikt  U»ce  in  glue,  aad  prata 
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itflrffllyin  th«hole,MT*&giDg  tbaluicapkntllgl  tOMokothar.  Ottk^mtf 
be  fuieuad  (o  the  Tniue  b;  mekng  of  ihkrp  Dkili  or  taeka  driTca  iala  th» 
ttUBt  and  projecting  tbout  .4  inch.  The  tod  of  the  lanea  U  picned  vilk  u 
snl,  iiipped  in  glue  and  ihnwt  on  the  point  of  the  nail,  wraagiac  ihia 

[lerptudicular  to  the  frnme. 

Sun-ruses  mre  vlrnng  ciie*  made  like  thou  for  roeketi,  nnd  filled  with  > 
cotniigxition  vliicb  burnii  more  hIowIj  Ihon  rockcl-compoiition.  Thej  an 
ultuctied  to  wugdcn  fnknirH,  lu  gire  lung  rtya  i>f  uparkliag  light.  The  chul^* 
is  siiiiietinieii  uede  by  driving  clay  in  the  end  of  the  oaae,  and  boring  ■  hole 
itiniugli  it  for  tho  e»cape  uf  the  flame;  or  ibe  claj  it  driTen  on  a  ahgrt 
nijijilc,  forming  the  clioke. 

Sun-uni>es  are  generally  made  from  .75  ineb  10  1.6  inch  interior  dtaBMtt; 
their  extrriur  diameter  abuui  double  I  hat  of  the  interior.  The  length  of 
the  cnse  may  vnry  according  to  the  lime  they  are  required  to  burn. 

The  diameter  nf  liic  choke  is  about  J  the  interior  diameter. 

To  Makk  tiik  CAHKH.—Tlie  cascH  are  made  like  rocket-cane*. 

Tu  llBiVK  Till!  Cahe— Set  Ibc  vane  on  the  nipple  and  place  it  in  a  wooden 
mould :  piiur  in  a  ladleful  of  compunitiuu,  and  giro  it  ten  bluwa  «ilh  the 
nialh'l;  continue  in  ilie  name  nay  lill  the  case  is  filled  to  the  retiuirtd 
hcighl :  put  in  a  charge  uf  riSe-puTder,  snd  oTcr  it  drite  a  ladleful  of 
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•  J  rf  kl.':  jr    !'..'■»    >  \  <r    !  ].♦•    -ur!"  i>  ••    ui.  1  uir. ' .)  ,:    ;  1  «  i::    •■:i    !  ii<     »'\  :<m  :■'!■    in  :i 

Whvn  ibc  liglit  U  niftde  with  dry  conipo«i(ion,  the  ca««  must  be  placed 
ia  A  vertical  poeiiion.  It  majr  be  placed  boriionially  if  nioiateue«l  con- 
Ip^aition  be  used  and  firmljr  packed. 

Tvrck'UgkU  far  funeral  ceremonies  are  made  by  iroprefnaiinK  Urge 
etrandt  of  cotton  with  a  thin  alcoholic  pap,  the  whole  arranged  in  ▼aaca 
like  as  oil-Ump,  tke  pap  replacing  the  oil. 

Petards. 

Petards  art  small  paper  cases  filled  with  powder.  One  end  is  entirely 
closed,  and  tke  other  has  only  a  small  hole  left  for  a  piece  of  quick-match, 
to  communicate  fire  to  the  powder.  Petardii  are  placed  at  the  bottom  of 
laacvs :  thej  are  also  used  to  imitate  the  fire  of  musketry. 

RtftkrtM, 

Rockets  are  made  and  drlren  as  dencribed  for  wignal-rockets.  (see  pAgt 
HO^,)— except  thai  different  compositions  are  uned,  gWing  a  more  brilliant 
iratn  of  fire. 

Rockets  may  be  made  of  all  sites  :  their  general  dimennions  may  be  de- 
4«tced  from  those  giren. 

Oeaerally.  in  proportion  ^»  the  piie  of  the  rocket  is  increased,  the  thick* 
•ess  of  the  case  must  be  increaiie«l.  and  the  biire  of  the  rocket  dimiBished« 
#r  tke  quickness  of  the  componiiion,  or  both  of  them. 

Tke  stick  should  be  fkt>m  eight  to  nine  limes  the  length  of  tke  case,  and 
of  such  thickne«s  as  to  tkrttv  the  centre  of  grsTlty  about  !.!!*'»  inch  from 
tke  ead  of  the  case. 

Tke  lourbillon  is  a  paper  case  filled  with  c«»mpoeitioa«  with  the  kolet 
for  the  eicape  of  the  gan  mi  di»|M>sed  a«  to  cause  tke  c.k*e  to  rt«e  verticallj 
la  tke  air  at  tke  same  time  that  it  revoUe*  hi>rtiontaUy  around  its  middle 
point.     It  has  light  vinga  attached  to  it,  to  direct  iia  motion. 

ShriU, 

Bketls  are  made  of  light  wood  or  paper,  and  filled  with  omamenta  of 
4Msreat  kinds.  They  are  tkr«»wn  nearly  Tertieally  from  a  mortar,  and, 
vk«a  at  their  highest  point,  explode  and  throw  oat  Ikeir  oraameats,  aei 
em  fire  by  tke  burst  iag-ekarge. 

To  Make  thk  8Hti.L.-'Tnm  ia  a  lathe.  fVom  well-seasoaed  poplar  ar 
^Hm,  two  hemispheres  of  the  site  aad  ih*ckae«e  re<|aired,  leaving  a  raWt 
(o  unite  tke  two  (*o«er  the  shell  thu«  formed  with  1rn**«hape«l  piece*  of 
ICa.  t  pnper,  patted  on  amoeikly,  two  or  ikrae  ihic kaeeaee ;  or  form  tke 
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Bhell  on  k  bsU  the  siie  of  Iha  ctiily  of  tha  shell,  bf  putlng  on  H  atrip*  «f 

paper  of  lena-ihape  until  it  ii  .2  inch  ibick.  Cut  ihe  ahell  into  iw* 
cquul  parts  and  take  out  tbe  core ;  place  the  l«o  1i«1*m  togother,  aid  coa- 
linue  la  pasle  an  pieces  of  paper,  permitting  Ihem  to  drj  perfeclljr.  itntQ 
the  shell  is  of  Ihe  required  thickneis.  This  mode  require*  •nach  lime,  m 
Ihe  shells  drj  alowl}',  and  each  iueceuiTe  lajer  must  be  lh<iro«fUj  Arj 
brfore  other  pieces  are  pasted  on. 

Tu  Chabgk  the  SniLL. — Introduce  tbe  sisrs,  serpenls,  ele.  Ihmngh  tbe 
fuic-hule,  and  [hen  Iha  buriting-rharge ;  coTcr  the  fuse  where  it  cose*  in 
canlact  vi<)i  the  shell  with  glue,  and  drire  it  in  place. 

Tu  insure  the  fuie  liking  fire,  lie  aruund  the  shell  two  pieces  of  qoiek- 
mateli,  crossing  over  the  fuie. 

Cover  (he  fine  with  several  strips  of  paper  pasted  to  the  shell  M  their 
ends.     The<e  iirc  reinovrd  before  Ibe  shell  is  fircil. 

.^lars. 

The  Ktam  fur  shelhi  are  made  as  dercribnl  page  311.     Those  made  of 

canipaiiition  nhicb  burn  with  difliculi;  must  have  a  bole  in  tbeir  ait^ 
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ftfrnintl  lb*  tide  of  llie  t^m  hj  a  Hitle  co«ipo«ltio»  drivm  ia  o»  Its 
•■d*.     CuTM*  fb«  end  of  tbt  «uidlo  with  a  strip  of  |wpor  patted  on. 

Ro«nn  e«ndle«  nre  inteiied  in  hole*  horod  In  frnmeo*  or  tied  with  wiro 
or  twine  in  the  direction  in  which  thej  nre  to  throw  their  ttara.  Thm 
•tare  need  for  R<»mna  enndlee  hove  n  hole  tbro«|Eh  their  met,  eomatimi- 
cniinf  tho  ftro  to  Ibo  ehirge  below,  wbleh  throws  it  o«t. 

Lenden  nre  lon^  P^^P^  tabet  of  tmnll  diameter,  encloeInK  a  ttrand  of 
quick -match.  Thejr  are  med  to  communicate  tre  rapldlj  from  one  point 
to  another. 

The  Tctocttj  of  combustion  li  fh>m  1  to  2  jardj  per  teeond.  depending 
upon  the  itie  of  the  tube,  being  more  rapid  as  the  tube  is  smaller. 

I.«eadeni  tre  made  bj  rolliaK  a  strip  of  thin  paper,  2.5  Inches  wide,  ai 
obliqoelj  as  poesible,  on  a  ramrod;  or  cut  the  paper  Into  trapetoida, 
4  incbe*  wide  ai  ooe  base  and  2}  at  the  other;  paste  the  edgee  of  tiM 
stripe  .2'»  inch,  and  roll  them  on  a  ramrod  so  that  one  end  shall  ba 
enlarged,  ftannel-shape.  When  drj,  pass  a  strand  of  quick-match  throngh« 
and  let  it  project  sbout  sn  inch  at  each  end. 

To  unite  them  into  a  Iohk  line,  insert  the  end  of  one  into  another  a 
distance  of   75  inch,  and  tie  them  with  a  thread. 

If  tht  line  be  long,  first  stretch  a  piece  of  twine,  and  attach  the  leader 
to  it  everj  few  feel. 

i Vr/Mira/KNi  o/  ( tjiortti  /Vvvt. 

The  materials  for  colored  fires  should  be  ai  pure  ai  can  be  obtained : 
those  which  cnrstalliie  should  be  procured  ia  the  crjstalline  state.  Thej 
should  be  generally  fimt  drie<i,  ground  fine,  weighed  out,  and  miied.  Tha 
c<ompo«iiton  is  then  motstene*!  and  pressed  into  shape.  Some  of  the  mate- 
rial*. «uch  as  the  flowers  of  sulphur  and  lampblack,  ought  to  be  first  well 
washed  in  warm  wster.  .\ntimonT,  glass,  and  coppar-fillagt  ought,  as  well 
as  other  msterisU.  to  be  psmed  through  sieve  No.  1.^ 

I)BTi%fS.-All  materials  should  be  perfectlj  dr^.  Those  which  contala 
woier  of  rr^  Ml  sUi  tot  ion.  as  the  nitrate  of  baryta,  nitrate  of  strontla.  and 
•ulphste  of  c«i|>per.  abould  hsve  it  driven  off.  For  this  purpose,  piece  the 
•s*t  in  a  brosd.  shsllow  vevsel  in  •  weter-bath  or  on  a  moderate  fire  aad 
•fir  it  fill  )i  he  perfeetlj  drjr.  tsklog  11  off  ihe  fire  some  minute*  before. 

As  the  *a1|«hste  of  copper  is  easily  «lecom posed  la  this  operation,  aad  ai 
the  sulphuric  scid  sec  free  might  orrstion  a  spontaneous  eiplosion  when 
the  iulphste  of  ro|.p^r  «••  brought  in  contact  with  the  chlorates,  iwoparta 
•f  liquid  smmonis  sre  pourfni  bj  degrees  on  the  eolphate  of  copper  pow- 
dered aad  jet  hut.  .The  smmonia  neutraliies  the  ncld.  end.  instead  of 
i^Jarlag  the  color,  it  heightans  it.     The  same  process  shoaU  be  ad^^wl 
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with  other  (Ueompasftble  melallle  saltn.)  A  Uiich  liquid  vf  ■«■  imli^v-liia 
eolnr  it  iibtiiool :  plnoc  iL  un  llie  lira.  &iid  warm  ll  (nutty  inilil  ii  tv>iH 
kthick  pnalc;  then,  IcnTing  only  a  few  coala  under  tl,  nllr  it  «iih  *  ipal^t 
uid  crush  it  iulo  •  powdor. 

Obindino. — Tlic  maiFriaU  ute  Krouad  in  u  mortu  alib  ■  |w<«J*,  m 
•  alere  with  eopp«T  baits  0.4  inoh  in  dikmeler  ot  cqu*l  woij^t  *t(k  I 
compositioti  lo  be  ground.     All  llio  uleusiU  sbniild  Im    ke|il    peril 

Tu  pulteriie  aalimony,  melt  ii  and  pour  it  in(o  %  e«il>Ua«  n 
TiDUsly  wariDetl;    wlion  tba  metal  is  on  ibe  point  ut  ttattgrmKng,  m 
briikl;  wjth  llie  p«9llo:  it  is  Ihua  reduced  lo  fine  griin*.  wkleb  ardl 
{nilioriind  iriUi  •  pesilc.     Zinc  and  nilier  ■imiljir  mculi  arr  trcsMil  t^M 

To  obtain  abellao  in  th«  Mats  at  a  fine  powder,  li  b  first  In4««  | 
pieces  and  mulled  Willi  ila  w*iglit  of  saltpetre.    Tbe  man  i 
ustial.  sntl  lh«  powder  ihiis  olitained  is  wulied  in  pure 
aatipetre  is  removed. 

Tlte  rciius  and  other  substances  insolulile  in  water  and  dllHaUi  fa  j 
terlie  in  their  pure  alate  are  treated  in  ilia  same  manner. 

All  materials  when  pulvoriied  should  be  paesed  througb  balr  •! 
Tbcy  ought,  ir  pnieible,  la  be  sifted  when  warm,  and  I'laaod  awaj  ii 
itiolelf  in  well-etopped  bolUe*  (m  proierre  them  from  moiilur*. 

Tbo  chlorate*  should  be  puWeriied  in  a  marble  moriar  wlih  a  b*Bi-wiMl 
pestle.  The  mortar,  peiile,  and  lioTe  should  Iw  umhI  unlv  fnr  a  ria^^ 
ehlnrat*.  and  the  whole  operation  be  perfonnsd  in  a  place  npan,  is  aieU 
aemilenlA,  Tbe  chloral*  c*n  be  ground  and  manipnlated  bj  iurlr  wUbvui 
danger;  but  when  It  is  miied  with  sulphur.  Dliarcoal,  aic,  Ueiptddeairi' 
readily. 

WRioHtno.— Kafh    malorial    should    be   welghnl   accuraiclj    kjr    i 
•Kording  ta  Iba  proportions  Uid  dwwo  in  lbs  lalda. 

Uixiin. — The  materials  after  being  weighed  out  are  poiuwd  oa  k 
nf  pasinhoard  and  mind  a*  well  as  possible  nith  the  hand  i  iMgr  arall 
passed  three  times  through  'ieva  No.  'J.  krn)iing  tbe  sirr*  ttMiomtrj,  ■ 
■llrring  tbe  materiaU  with  the  band, 

ir  a  chlorate  enter  Into  tbe  compoaition.  begin  by  mlilng  all  lh«  m 
rial*,  on  a  pufieboard,  eicapl  the  sulphur,  ebarcual.  )at 
tallow,  ud  ehellae.    When  the;  are  well  mixed,  add  the  combuMiU*  m 
Hala  separaleljr,  nilt  lliotn  Ifaorougbl; .  and  iben  add  the  ahluru*. 

faaa  the  conpvsition  three  limes  through  aievc  No.  S.  using*  ImI 
III*  imrpat*. 

.All  these  manipulation*  with  coniposilion*  into  which  a  chloraU  a 
should  he  performed   <■  a  place   aside,  and  with  a  nnall  (|wullty  a 
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CoapotttUittt  tb««  pr«p«red  ihoald  be  presenred  in  well*itopptd  bottlct, 
rar^ttllj  Ub«Ued.  Thot>e  contsioiiiK  cblontet  kIi  mid  b«  |>lmcc4  swaj 
from  the  Tfl  and  np«rt  from  c*ch  other. 

Dampixi^io. — Compositton*  are  dampened  by  pouring  the  pure  or  gummed 
liqaid  OB  them,  a  little  at  a  time,  and  miiing  il  well  with  the  hand  or  a 
wooden  knife.  Compoiiitiont  ahould  not  be  dampened  until  jof  t  before  thej 
are  to  be  monlded. 

MocLDixo. — All  compositions  maj  be  llrmlj  compretaed,  provided  eara 
ba  inkeii  to  avoid  friction  and  blows  with  those  containing  chlorates. 

However  great  the  care  taken  in  the  choice  of  materials,  their  propor- 
tions a»d  manipolaiions,  it  is  difficult  alwajrs  to  get  uniform  reaulta.  It 
ia  necsssary.  therefore,  lo  try  the  miitures  and  modify  the  proportions  aa 
saay  be  required. 

In  every  composition  there  are  certain  substances  which  are  used  lo 
flnmiah  oiygen  for  the  consumption  of  the  rest:  the  nitrate*  and  chlorataa 
are  anch.  There  are  other  flubetances,  as  sulphur,  chareoaU  and  vegttablt 
■laiters,  which  are  burned;  and  oihem  which  are  only  nsed  to  give  color 
lo  the  lame,  aa  antimony,  lead,  copper,  sirontia,  etc. 

The  same  substance  may  furnish  oiygen  and  color  the  flame  at  the 
aama  time.  Certain  materials  are  used  only  to  heighten  the  color. — as  tha 
procochloride  of  mercury  and  the  bydrochlorate  of  ammonia:  the  action 
Af  the  latter  is  weaker  than  that  of  the  former. 

When  a  eompoaition  bums  too  slowly,  there  is  an  eicess  of  coloring- 
saatter  or  of  that  which  is  to  be  burne<l.  or  some  other  substance,  (as  water, 
far  etsmple. } — very  rarely  of  that  which  furnishes  oiygen.  When  the  com- 
position  boms  too  fast,  it  is  necepnary  to  add  coloring-matter,  or  such  suh- 
ataacos  as  sugar,  rosin,  or  tallow,  which  operate  by  separating  the  sub- 
stances supplying  the  oiygen  from  those  which  are  burned,  and  at  the 
name  time  keeping  up  the  combustion. 

fSenermlly.  the  (|uicker  the  combu«tion  the  more  will  the  flame  approach 
to  whiienesa,  whatever  may  be  the  coloring-principle,  and  the  slower  tha 
eombostion  the  more  certainty  there  will  be  of  obtaining  the  doaind  color. 

.ViVrrj. 
Snrr^a  are  made  of  brass  virr.  hsir.  or  «ilk.  and  may  l»e  square  or  roand 

in  shape 

i  .Vl  me«heii  in  I  inch,  or  2.*VMI  in  a  sfiuare 

J      inch,  a  single  hair  in  one  direction,  2 

(      in  the  other. 

t  I't  mr«he«  in  1  inch,  or  *V2'»  in  a  •t^uara 
J  No.  '.'  inrh.  '2  hair*  side  by  side  in  each  di- 

I      rectiun 

i  I'i.o  menhM  in  1  inch,  or  I  o4  in  1  snnam 
No.  ;t.   J      inch,  A  hairs  side  by  si«le  in  each  di- 

I      rsctioa. 
No  4.       IHt>  meshes  in  a  stvuave  \t^clk,Vw%%a'wVt%, 


Hair  sieves 

for 
miting  compositions 


No   1 


1)20  OEDNANOI   HAMVAI.. 

The  itik  sieve  )■  made  like  No.  1,  •nd  ollen  r«pU«M  U. 
Dughl  to  be  used  odIj  for  dry  mftteriali. 


DiTo^ntion*  and 

(Tc^/i^  o/fiiper 

>riV«'- 

SMb. 

Thkk- 

w-^ 

VUlthlof 

^ 

*8 

1 

i 
1 

Wrfcblltf 

""■*"* 

i 
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, 

1 

1 

1 

i 

J 

1 
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1^ 

1 

1 

1 
1 

lil 

In 

In 

him 

»» 

Ot 

Ot. 

f-l- 

1 

IS. 
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"  i|'*" 
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'■ 
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« 
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fl« 

IM 

-1  — 

DimauioHt  for  Stta  and  Whed  Cattt. 
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Rate  of  Bumtng  of  Compo$itions. — ContiDued. 


..te 
..i0. 


L&vcn. 


t 


%  1 1 


3.      T 


^  *■» 


J.i^g 


m 


z    > 


I    I 


I 

I 

i 

—  —  i 


4.       4.       l>.       4.     i  4.       S.       a.     '  a.       3.       S.       3w      ,  3. 

All*  ;»2   j«    Ji    ;»  I.     1-     1.     I.     I.   .  I.       .:» 

141     1«D  ,  l&O    IM  I  lailiM?    MO    M«iMA    MU'UO'lSM 

90      W      90      »J|W>,|6UI«frii&,«6M.4ftiitO 


l«,l«,«i«, 


ComponUion*  for  Firtttork*, 

Tk*  partt  are,  &y  weight : 

(  Wktit. — IC  nitre:  H  nulphur;    4  mealed  powder. 
;  YMow. — 1  charcoal;   1  nulpbur:  6  nitrate  of  toda. 
i  Rfd — 5  chlor.  of  potaooa :  '2\)  nit.  of  vtrontia;  4  $^m  dammar. 
flrama..  \  Blm^. — 8  cblor.  of  pota»»a :  4  fulph.  of  copper ;  4  gum  dammar. 
Grtfm. — (Ml  chlorate  of  potA«aa;    11*2  nitrate  of  barjta;  61  nul- 

pbur;  H  lampblack. 
Ftrt-pmmttd.  —7  piilphur  ;   10  mealed  powder, 
j   ITAi/r. —l!**  nitre  :  '.«  mlpbur;  •'»  mealeil  powder. 
Ytllov.  — K»  nil.  of  Hoda;  4  nulph.;  4  mealed  powder;  '1  lampblack. 
Lascta.  {  B*d. — 30  nit.  of  utrontia;  lO  nitre;  10  »ulpb. ;  7}  wealed  powder. 
Biut, — 8  nitre;  2  «nlphur;  4  pulpbate  of  copper. 
I  titem.^^\  niire;  t'»4  ^ulp. ;  H  lampblack  ;   VJrZ  nitrate  of  barjU. 
r  WktU.—  \f>  nitre;  h  sulphur  :   4  mealed  fMiwder. 
I  VeUotr. — 2  nitre;  4»ulpbur;  'Jo  nitrate  of  aoda;  1  lampblack. 
Rid,—*>  nitre;  <>  pulnhur;  1*0  nitrate  of  vtrontia;   1  lampblack. 
Blmt. — M  nitre:  2  wulphur :    I  sulphate  of  copper. 
Ortfm. — 24  nitre;   V\  yiilpb.  :  4H  nitrata  of  barjrta;  1  lampblack. 
B^MyaL — 2antimon/;  4  nulpb.;  4  meale«i  powder;  10  nit.  of  soda. 
I  f'oauaoa. — 0  nitre;   I  "iilphur;    lf»  mealed  powder :  *>  cbarevial. 
Bniimmt.^}  nitre;  1  sulphur;  1*'*  mealed  powder;  7  »teel*ftlinfa. 
Ftftaa.  '    Cktmttt.—  1  ailre;  1  «ulpb.:  l*i  mi>ale«l  powder;  7caet-iron  ftllBfa. 
WhtU. — *>  nitre;  7  nutphur;    |(»  mi>ale<i  powder. 
Hru-ftum»—f*h$mete.  —  1  nitre;   I  »iilphur:   10  mealed  powder;  7  east  •Iron 

filiaft. 
Mrai  ««£«•.- 2  nitre  :   l*tilphitr;   1  *'•  mealed  powder :  4  charcoal. 
HcarBMTe.  -'2  rharrnal ;    1*'*  inrale<J  powdrr. 

||«>iiA«  (*A%r>Lt«    -<«  nitre;  2  •ulphur ;   H>  mealed  powder;  0  charcoal. 
(t«<Lt>  R%i!i     -10  nitre;    lo  tulf^hur;  4   mealed  powder;    3  lampblack;    1 
io««r«  of  line;   1  Kum  armlxr. 

Th«  nitrate  of  noda  maj  l*e  replaced  by  the  bicarl>onate  of  ftoda  or  tha 

oialate  of  foda.     The  tulphaie  of  copper  la  ammoniaie*! 


Ltmtm. 


sta 


OBDNANOX  MAKOAL. 


Took  and  Imptementt. 
The  following  Uit  of  laborktorjr  tools  & 
aod  proporlioni  which  m&j  be  required  for  %  Urge  laborUorj  aad  ttth 
park  of  wtillerj : 


AwIb,  brad. 

Adip.  copper,  wvigliiiig  5  lbs 

Bench,  for  drawing  the  loadi  of  ibellB  ... 
Benoh-suke 


Blocks.., 


BiU-bookB._ „ 

(for  driving  fuiea  of  dfflcirMt  tallbTM - 
for  driTing  eigiiiil-Tooked  and  porlfiTsa  .... 
for  punches 
for  catting  on 

Bolllei.  wilb  ground-glua  aloppera- 

Boies,  for  12  workmen  making  cartridges — 8  10  eaoh... 

B      1  /wooden,  TariouB  siies  - 

""" \  earthen,  glajod,  Urge- 

BracM  and  bits... 
Bruahos,  o 


TOOU  AMD  iMVLtninv. 
Taoh  and  ImjtiemtnU. — ContiDoed. 


Orilb.>M«rt«4 _ 

rhalf-raiud_ , 

"•^ 1  ;t^.iiv:;:;;::™^^r:zz:zzz 

ll"(C 

I  of  iruo  UT  wood,  fur  portHra-OMa 
for  rackci-eucii — Htn  for  vacb  calibra... 
for  (cnwnia 

I  for  •null-w 
TowmtTt....  \      csrh  vurl 

for  ejlio'lcrm  and  etfn,  ruT  Mcb  Hiibra ... 
I  for  pol  for  Tockeit,  "  " 

I  for  mUiBK  pnta  DD.  ■■  " 

I  for  cuBw  for  ruckcU,        "  " 

f«rk.  \nm,  f»r  dippid^  pitcbed  ht'iaf 

PoaaoU,  of  esppVT  u»l  lin.  Tarioui  kiada „.. 


n  carlridfBa,  of  caeb  calibra,  1  to 


OaagM of  (bMt  IroB.  for  aabota:  " 

"        for  CKni*l*r-bolloaw;  "         " 
for  canialrT*;  ■'  " 

of  eoppar  or  wuod,  fur  caDnoii-«*rtrid|««... 

QiBlMi „ „ 

fliaiMa.  for  prininit  rockau 

01a*-pal  aad  brvih - 

<)■»«'■  nlljprn. 

(laaatr'a  piacvn 

H  I  iron,  band,  for  ilrappinn  •bqt.  ke 

'iropprr „ 

Ilaa-I'barruva,  wilb  ropa  bollooia.  (<ir  |Hiailrr-barr«l>. ... 

HalrhM 

Ilo-.b*  fir  unpackinn  annuBilinn-lHiiM 

lapltarBi*  for  atakiD|t  papar  fuira— *era 

<  true.  f»r  mrliini  Ira-I. , 


K«iln  ., 


in.B,  fi.r  T<iet-tn.kt. 

for  cuiiiait  papar,  larga  and  •bbII 

Mock _ , 

ORDNANCE   HAMUAI.. 

Tool*  and  ImpltmenU. — ContiDued. 


Laullca         /  '""""  *"'  '"'^'  ?''*''■  ** 

\  copper,  for  Mllpctr*.  kc 

LkDlerna 

Lcttcr-pnnehu  (ileneiU) — act 

{for  driving  fiiuB  and  porlfiru... 
for  driTing  rockcla..... ,,.. 
carpeolcr'a. 


Man&r,  marbla.  wilb  pcatk  of  hard  wood^.. 

Ifor  balla  and  buckihot — aela... 
for  i&e«Ddiar;-balts,  different  c 
braai.foT  portfire* 
for  roekvM.  of  «a«h  Mlibr*..... 

Mullen,  wooden 

Necdlea,  of  lurioua  kinda ., „, 

-     tulting  w- 


TOOU  AMD  IHFUIUaiTS. 


IMi  and  ImjpIemeHU. — CoDtianed. 


BcalM,  copper,  Urgt,  inkll,  ftnd  medium^,.- 

Scuaorauia  ibtarB,  of  dilTemit  tUe* 

Scoopa,  copp«r,  for  taking  up  mmUrUll 

Screw-drivm » 

Seriben „ 

aholl-hooki 

Shell-plug  BcrtwB 

~.__  r  hiir.  Nob.  I,  2,  8,  ud  i,  wilh  fnimn... 

'""''■ i  boUing-cloIh 

ScrecDi,  for  demolition  of  eartridges  for  imell  anni.. 

ShoTcU 

Skimmer,  rapper,  for  lallpetre 

Soldering  fuTnaeet  and  iroDe 

Socks — pairs 

iBieel,  for  sallpetre.  &c , 
for  rock-fire 
for  paekiog  ■JDmunilion-boxet 

Spakc-Bhave 

Sponges ~ 

SpooU,  for  twine 

_   _  „  f  wooden 

8qo«fe«...-|^„ 

8t«mpa  for  flannel  oartridgei — for  eaoh  calibre ~. 

Tkimblca. 

Tinoer't  Bhears 

TrcelleB — paire _ 

TriTe 


(for  the  demolition  of  cartridges  for  Bmall  arm 
oommoD 
for  making  Blow-malch,  kc.  (caiki  sawed  ii 
<woj 

Twisting' maohine,  for  slow-mate  U,  Ac 

ITalering-patB 

Weights — set*  for  eaoh  balance  or  pair  of  sealee 

Whetstones 

Wr.nehes..{J^;*-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

Yard-stick 


OBDNANCK   HAXUAI^ 


CHAPTER  ELEVENTH. 


EQUIPMENT   OP   FIELD- BATTERIES. 
Intrrior  Arrangtment  of  Ammunition-i%ct(t  fur  Field  G*n»  naii 

Ilowiiitrt.    (Plate  18.) 
Tut  principal  difisioiu  of  »  chest  wn  deBlgaated  ■*  Ihc  ngkt  Maffu 
Ibe  Irfl  half,  to  a  peraon  faoing  tlie  frunt  of  ihe  chrsl. 

The  ."muller  diTisions  id  csch  hair,  prrpcndicular  lo  tb«  lidn.  ■: 
deaigduled  as  ^nf,  iceond.  third,  kc,  Hota  the  principal  panilioB.  fm 
VH]' ;  the  JiTisioDH  pnrallcl  to  (be  Hides  arc  de^ignalcd  a>  Ibe/mnt,  mi-UI 


AMMUNITIQ^-CHEliTS.  833 

ih^  right  hftlf  with  3  terews  No.  14,  mnd  one  to  tht  l«fl  ticU  of  the  tocood 
partition,  right  half,  with  B  trmrf  No.  14. 

Tho  Mcood  and  third  portitiona  in  tho  right  half  aro  laado  hightr  thaa 
tho  others,  to  luit  tho  hoight  of  tho  eaoiatort  tiaod. 

Om  trap,  for  oquipmonta,  in  tho  toil  half;  mado  liko  that  for  tho  6-|Klr. 


For  th§  pm  of  wkodti  1867,  thoro  am  8  h^UUn  for  tholls  and  iphorieal 
caoo  shot,  fliotoaod  aa  ahofo. 

Ammunition' Chut  for  the  Xt-pounder  Howitzer. 

Su  ^rtatmns^  thrco  in  each  half,  lupportod  Uko  thooo  of  tho  6-pdr.  choota. 

IV«»f|f-oiM  hoUi*rM,  for  the  lower  tier  of  oholU  and  iphorieal  caao  ahot. 
Thoj  are  capped  out  to  roceivo  tho  balls,  and  have  holoe  bored  through 
tho  bottom  fur  tho  fliteo  to  lie  in.  Thej  are  phured  in  tho  bottom  of  tho 
eheot,  three  in  oaoh  dtviaion.  eicept  the  first  division  in  the  right  half; 
thej  are  fattened  to  the  bottom  each  bj  4  ^prig: 

Tittmtf'ttgkt  propt,  for  the  upper  tier  of  shells  and  apherical  case,  fimr 
of  the  props  are  placed  in  each  divifion,  oicept  the  first  one  in  the  right 
half.  Two  of  them  are  fastened  to  each  end  of  the  chest,  two  to  the  left 
side  of  the  principal  partition,  sod  two  to  the  right  side  of  the  first  par- 
tition in  the  right  hslf.  each  br  C  e*tpper  naih,  3-pennj. 

The  rest  of  the  props  are  fastened  in  pairs  to  the  morable  partitions 
each  bj  ft  ^pp^f  a«i/j,  3-pennj. 

S*i  prt>p»  for  csniftert,  (oak,)  in  the  first  division  of  the  right  half; 
threo  fastened  to  the  principal  partition,  three  to  the  motable  partition, 
e«ch  with  5  «crrir«  No.  14. 

Ammunititm-CKeMt  fvr  the  24'ponntirr  Ifoirit:rr. 

Ktfkt  limm$9,  two  in  each  of  the  front  and  roar  divlfiont.  fsstened  to  tho 
ottdt  of  the  chest  and  to  tho  principal  partition  each  bj  6  fopptr  nails, 
^•penoj. 

Fomr  long  partttioms,  two  in  each  half,  parallel  to  the  tides  of  tho  chest; 
thejr  are  supported  bj  the  end  linings  and  by  firo  mphgUt  »tnps,  fsstened  to 
the  ends  and  principal  partition  each  bj  4  fopprr  maUs^  3-pennj. 

Tfta  tkori  pariutont  for  canif>ier«.  in  the  rear  division  of  the  right  half: 
each  of  them  is  supported  bt  4  »{np»,  fsstened  to  the  back  of  the  chest 
aa>l  to  the  long  partition  each  bv  .1  f*'pprr  iNti/«,  3-pennj. 

S*rm  »k"rt  parttttont,  for  sbrllf  so«l  •pberical  case  shot :  two  in  esch  of 
the  front  Uitmioos.  two  in  the  rr«r  tltvi«ion  of  the  left  hslf.  and  one  in 
the  nii-Ml'*  divivion  of  the  left  hslf  Thrse  partitions  tlide  into  gro<»Teo 
ms'le  rsfli  hy  iv**  ufrt*jKt  ttrtpt^  whirh  are  fastened  to  the  sides  sod  to  tho 
long  p«rtitions  e^rb  bj  4  f'ppf^  matU.  8-pennj:  esch  partition  is  formed 
of  two  pieces,  whioh  slip  into  the  grooves,  one  over  tho  other. 


Sit4  UHDNANCE    MANOAL- 

Tkirly  Ikrtt  boUttri  for  AtWa  ftnd  Rphcriot  raw.  Seven  of  Ikea  an 
fasleneil,  at  the  bottom  of  the  ahest,  to  Ibe  end  Unioga  of  the  Ivo  hoet 
diirisioDB  >Dd  the  left  rear  diTiaioD,  >dU  to  tha  principal  pkrtiliatt  ia  lb* 
rigbt  middle  diviBJon,  eftch  bj  2  lertw  Ko.  14.  Tweatj-foiir  ef  iht 
belatorB  are  fastened  in  peira  on  cacb  aide  of  the  ibart  partiliona  af  ik* 
two  frout  diviMous  and  the  left  rear  diriaiona;  IweWe  to  the  lower  hdf 
anil  iwelTS  to  the  upper  half  of  tbe  partitions ;  each  pair  faate»td  bj  I 
icreiri  No.  14,  which  pasa  through  the  bolstera  and  the  partition,  two 
bulfters  are  fsMeoed  to  the  left  aid*  of  tbe  middle  partiiian  in  the  right 
hair,  one  to  the  lower  and  one  to  the  upper  part  of  the  partilEon,  each  bj 
2  tcretrt  Ko.  14. 

Ammunilimt-Chat  /or  the  Z2-povnder  Itovilxer. 

Six  long  poTtitunu,  three  in  each  half, — one  parallel  t«  the  eoila  and  t«e 
parAllel  to  the  aidea  of  the  cheat ;  each  partition  ia  aupported  bj  4  ifrft 
fnatpned  to  Ibe  sidei  and  eoda  of  (he  ebeat.  or  to  the  other  partitiona,  eath 
bj  •>  eopptr  naiU,  S-penny. 

Four  thorl  partilivtu,  one  in  the  front  and  rear  diiiaion  of  each  halt 
made  in  two  piecci,  nnd  fastened  in  ibe  same  manacr  at  iboM  of  Ih*  !*• 
pounder  howilier  chest. 

Tirfnlti-i.ti'  holntrt  for  aliella  and  spherical  ease.  8eTea  of  then  an 
faitlened,  at  the  bottom  of  the  cheiil,  to  the  ends  and  crou  pariitiona  eaeb 


AHMU  XITt().X-GnK«n. 

ma jtKN»  rarritJ  in  eaek  Ck«$l. 


CbmUmts.  Isad I 

riicllrt'priMxi I 

«t««;MI(k jani  ; 


i(p*n*uuU(M,2.''llH... 

PrWtkM-rrtBm I   I 

Rhtw-BMah. 7*H  'I 

rarttr**  I 


la  lb*  1«n  b-If. 

la  ilie  Im   fosr  dlTUioDR   of 

Ib  bib  •iKUtaa.  Tlflil  b4lr. 
On  lh«  •bbtrlral  etn*. 
In  •  lia  boi.  1b  the  Inj. 
I  Ua  ibr  ammuniiioa  in  h(h( 


Ib  Wft  half,  aad  la  4ib  dlrbda 

orrithibair. 
In   lat  aad  Id  4i*ialoa>.  rlfbl 

bait 
InUdiTOloB.  Hithlbair 
Ob  lb<  ■pbminl  cb*«- 
In  •  lia  bai.  la  ih*  in;. 
I  (la  Ika  aaMaailioa  ia  right 
1      hair. 


tn   in.  3d.  aad  U  dlridotM. 

I*ft  balf. 
Ib    1*1.   2d,  BBd  Sd  difliloaa. 

riKht  hair. 
Id  4ib  dliUioB.  r>Rbl  half. 
la  4lbdiTt<wa.  Ufl  half. 
(hiiba<b«IU. 
Ib  a  tin  bai.  la  Iha  tray. 
I  4>B  Ihi  aBHuallioB  la  ri|bl 


i^hilK  St*4 

Sphrriral  raw.  BiM... 


,    In   2d.  3<l.  aad  4lb  ditiwoaa. 
rigbl  bair. 
Ia  un  hatr 

la  iMdiiuioB.  riitbtbair 
•       la  a  (IB  bei  OB  lb*  oBitlar*. 


OlDNAHCe   MANUAL. 

Ammunitvm  earned  in  eocA  C'Ae((.^-ContiDiittd. 


KnK 

«. 

W^L 

P.C. 

roR  S4-PDB.  uoviTua. 

SbelU.  atrepptd - 

Spherical  case,  ilnpped.. 

Osnixlers. 

Small  charge 
Cartridges 

I^arge  charge 

8 

8 
23 

2 
34 

2 

226!fl0 
214.92 

63.75 
5«.82 

5.40 
.44 

.19 
.57 

la  left  half. 

Id  from  and  middia  dlTUgM 
of  right  hair. 

12  in  middle  diTieion.  Irfl  halT, 
9  in   middle   ditiifon,   rMt 
half;  -JOD  thecanUlm. 

On  eanifters. 

SW.maioh jard 

PortfirtB 

Toial  nonber  of  roundi... 

SM.e9 

SUelU.  Rlrapped 

« 

196.80 

Front  and  r«r  «-fIiIsB.  ofWl 
half 

■ 

iqL-IPHENTtl   FUK   riKLD-CAUIl AUB8. 

Jmjit*mi!Hl»  ami  E^ipmrnlajor  t'^tU-Carriaijn. 


''•" 

"" 

"*" 

'■"* 

S;5r,rs,r-" 

Ui. 

0.21 
t.8 

i4.a 

10. 
13.S 

D.3 
T. 
I«. 

I.T:! 
\.m 

V.M 
0.M 
O.WI 
O.IU 

«.ril 
0.W 

0.30 
0.00 

o.a 

•T.T5 

2""?  *S  iirfmii™."— . 

Sairr:::::::::::: 

T*M-«M«r 

fw-UtW. 

«atar-l>a«i«t  (ImiW) 

T.Wr~eh 

V«M-pW«b 

AvMw'ifbMt* - 

ssir — 

].  Oa  Ik*  llMbM-. 

•lk*T  TMMit  tpwd  ta  tha 

SEtifc™::-!.: 

U»jv*  (tor  frkUwirrl. 

\  In  Ih*  tBW-r>tarlt. 

T-T-U-.  l"»n 

ebnL 

MB  <  rtriMM. 

1 
1 

1 
1 
■i 

ILft 
T.S4 

J^;:'.'".":-:::::: 

thM  n  lb*  calnm'bo<l7. 

llaa  la  lU  Itatwr-chx*.  M4 
-a*  ta  •  ni»M-«l>Mt. 

5ES5^EEE 

t|     ST.;a      riin|>|wd»alk«li«bfTel>tA 

Ont)NA!rCC   MANUAL. 


IntplemfHft  anil  E^uipmenlt  for  Prairie- (hrriagn. 


Spongra  and 

Spongc-eoTers 

IIsDiUpikc 

llarersiick 

Tiilie-puuch 

rriming-wire 

Tliimib-8l*ll!i 

Liinjmrd    for    frietic 

FuzecuUer.'.'!".'.'.'.'.'!! 

Gunni^r-,  pinccr. 

TnrpauUn.UXlOl^' 

Wuier-liiicket 

I'ruloiige 

Tar-bucket 


On  Ibe  gOD. 

>  In  kmmunttlon-ehcatf. 


Id  Ibe  (nbc-pouch. 


In  tool-cbcit  A. 

On  Ihg  uDmunitioa-cbBrt. 

On  the  limbir. 

On  lh«  guD'Ctiriige. 

On  Ibe  Umber. 


BQUIPMClfT  or   rORQKS. 
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BQUIFMBNT  OF  TRAYELLINOrOROES  AND  BATTERYWAGONS. 

<>••  forg*  Aad  oat  talUry-wmfon  Mconpaiijr  each  ftald-battcry.  Thajr 
mrm  fomUbtd  wUli  the  tooU  and  maUriaU  required  for  ihoeiag  hortee  and 
for  ordlaary  repairs  and  preeerration  of  earriafei  and  hamcee. 

Other  forgee  and  haltery-wagoai,  eqaipped  for  the  general  ■enrice  of  the 
anaj,  aoeoanpaajr  the  fleld-park  which  eootalna  the  general  rappliet  of 
•rdaaace  ftorea. 

TKtf^Tftfw  tks /Uid-hatttrf  ifl  detigaated  hj  the  letter  A. 

Tktf&t§€jitr  tktJUU-fmrk  «•  •«      B. 

Tkt  ^itrf-wmf^  for  tkt  fM-hmiUrjf   **  ••         ••      C. 

Tkt  hmittrf-wgrni  for  thM  fiM-pmrk       *'  ••         •«      D. 


EQUIPMENT  OP  A  PORGE  POR  A  PI  ELD- BATTERY. 

Limber-  Chtst, 

eheet  ia  Marked  Poaoi  A.  The  ftoree  aad  t<Mla  are  earried  ia 
6  Wfve  a»d  1  etl-oaa. 

Israaioa  AaBAVOiHiirr. — 2  eopptr  tUw^  for  iron  tquare,  fhateaed  oa 
the  iaeide  of  the  eover  bjr  1 1  tertw^, 

Boxsa  fom  Tools  aiid  Sroaai,  (white  pine,  .75  iaeh  thick.)  The  sidee 
aad  ewk  are  doTeCailed  together  and  faatcaed  hy  S-pennj  ««•<• :  the  covers 
are  laade  with  Hmmt^  on  the  ends,  aad  are  looee:  thej  have  three  f-in. 
hole*  bored  in  each  e»d«  to  lift  them  bj.  Two  handles  of  leather,  doubled* 
are  nailed  oa  the  iaside  of  the  ends  of  the  boies,  so  as  not  to  interfere 
with  the  covers. 

The  botes  are  narked,  reepectifeljr,  A  Noa.  1,  2,  S,  4,  5. 


</l4i 


IHsMasioa*. 

A  Nos.  1,5.  ft. 

A  No.  2. 

A  No.  4. 

A  No.  5. 

ShoetagBos. 

L«a(th.^..M..  ia. 
WHtk. la. 

D«Hh *>-  ia. 

WeixhL lbs. 

I7.ft 
15.25 
7.5 
8.25 

17.ft 
15.25 
7.5 
».75 

22.5 
ft. 
C5 
ft. 

f.ft 

•.5 

14.5 

Ift3 
ft. 

•.5 
4.T 

Nos.  2  and  4  have  each  a  partition ;  No.  2  at  4.5  laches  from  oae  e«d, 
and  No.  4  at  5.  !!.'>  inches. 

^>M  vU't^m,  made  of  lia,  to  hold  one  quart :  it  has  a  neck  for  a  cork  near 
oae  comer.     It  it  marked  .%,  Hriaa-Oii^ 

Amkiwioim  n/r«fi  -Leogih.  6  inchca  :  width,  ftinehea;  height,  4  inches: 
dtameter  of  neck.  1  inch;  hs4ghl  of  neck.  0.5  iaeh;   weight  of  can.  0.91b. 


URDNANCE   MANUAL. 
ConUnU  o/lhc  Limbtr-Chcvl  of  FurQe  A. 


„u.„^.^„™ 

SO. 

Wdfht 

......,^...,.™ 

- 

-^1 

Boi  Al.eonlikinmg: 
Horaeshon.N<»<.2aDd3.. 

W 

BO 
10 

4 

26 

6 
8 

12 
Z 
50 
12 

Uf. 

8.25 
100. 

9.76 

50. 
5.26 
B.20 

2.te 

1.00 

1.00 
6.00 

1.80 
7.30 
8.37 
1.&4 

2.50 
2.00 

Boi  A  6.  ooni^ninB:. 
Pire-BhoTBl 

and  8 „... 

>.{0 

W«h,r«  aod  nnta  No.  4. 

N4il.  N0.IC _ 

K»itaNo.2C - 

Sledn-likmmer 

ChiieU  for  bot  iron 

ChlMl.  for  cold  iron 

in.  so 

Fora-panoh _ 

CrcMCT .... 

Puller „ 

.\.il.eUw 

RouDd-puaeh „ 

i.no 

CfaBiniNoi, 'lftnd'2...rt. 

Toiftl  oonuintd  ia  Box 

Tot«l  conlBinid  in   Boi 

ILTl 

Bl.ll 

Hi 

11,.    4   1    ^nnl-ininr- 

— — 

■ 

cuNTENTS  or  rORUB-llODr  A. 
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BoiM  Not.  1,  2,  mod  8  art  pUeed  la  the  boiioai  of  the  cheet:  No.  1 
efmintt  the  left  head ;  No.  2  in  the  middle. 

!Co.  4  is  pieced  on  top  of  Not.  1  end  2,  egeinit  the  left  end  end  the  beck 
of  the  cheei :  the  diTtsion  for  the  oit-eea  on  the  left  hend. 

Ne.  6  is  pieced  on  top  of  Nos.  1,  2,  end  8,  egeinst  the  fh>nt  of  the  cheet. 

The  ehoeing-boz  ti  pieced  on  No.  8»  egeinet  the  right  end  end  the  beek 
ef  the  cheet. 

The  tooU  end  itoree  in  ell  the  boiet,  end  in  the  forgee  end  belterjr- 
wagons,  ere  secarcljr  pecked  with  tow. 

ContenU  of  Forge-Body  A, 


I  •  •  •  •  •  • « 


>  •  • •• •  • 


Tools  Mid  HOTM. 


Sqoere  iron.  \  in.  end  |  in 
FUi  iron.  I{  in.  v  |  in.,  1  in.  X  Jin-. 
e*d  \\  in.  v  }  in.... 

Emind  iron.  |  in 

Cast  steel,  \  in.  f>4|uere 

Eaglieh  blisier-»iccl 

Boi  A  (»,  conieining : 

Horeeehoes 

Welcr-hocket,  wood 

Anfil 

Vise 


...  '  60.00! 
...  '  60.0<»' 
...   !      6.00 

...  ;     6.00 

100  108.26 


WeUriag-backet,  Ireiher. 

Biteninoos  coel 

CoelshoTel.. 

Pedlock 

Tow 


Totel.  ei«liuiTe  of  vise. 


10.  (Ml 

UN  1. 00 

2t».(N) 

H.OII 
260JIO 
4.76 
a60 
2.00 


eU3.60 


In  the  iron-room. 
The  bers  not  more 
then  8  feet  long; 
the  squere  iron  im 
2  bundles. 


In  the  iron-room. 
On  iu  book. 
On  the  ftrrplece. 
Filed  on  the  stock  of 

the  cerrisge. 
On  the  vise. 

/In  the  coel-box. 


On  coel-boz. 


To  pot  the  Uii  in  the  iron-room  or  teke  it  out,  loosen  the  thumb-note 
mmA  reiee  the  t^^r  of  the  l>ellows  en  inch. 

EQCIPMENT  Of  A  BATTERY- WAGON    FOR  A  FIELD-BATTBRT. 
The  beltery-wegon  for  e  fieMbettrry  i»  denigneted  bj  the  letter  C 

The  chest  i«  merked  on  the  front  side  lUTTKnT-WAGox  <\ 

The  tools  end  stores  ere  cerried  in  4  ^x*m  end  1  Mi-eam. 

IsTtiioi  .\inAeaiMi»T. — 4  hrmrktU,  fastened  to  the  inside  of  the  eoeer 

bf   10  »rrfw$. 

D«>XKs  roe  T(H)L«  A^t»  Sioets,  <  white  pine,  0.76  inch  thick  }— The  sidee 
end  cods  ere  duvsieil»«l  together  end  festened  hj  fi-pennj  mmtU  ;  the  covere 
ere  loose,  like  iho«c  of  the  limber-chest  of  Forge  A.  es  ere  elso  the  heodlee. 

The  botes  ere  merkc«l.  respectively.  C,  Noe.  I«  2«  ^«  eo«i  K 


OUDNANCE    MANUAL. 


CNO... 

OXo.*. 

cs.,. 

C!(«.4. 

17.8 

26.G 

S9.B 

80.8 

13.25 

17.8 

lt.8 

8.0 

7.6 

7.fi 

B.2r. 

U.25 

8.25 

17.C 

12.6 

11.0 

Tha  conn  of  K««.  1  asd  2 
■r*  .7&  in«b  thick,  ud 
tbou  of  S  ud  4  an  .1 
inch  I  hick. 


Nu.  3  has  a  parlitioD,  at  6.25  ioolieii  from  one  cod,  for  (h«  oil-«K«, 
N'o.  4  hai  Iwo  partilioDB  perpendicuUr  to  Iha  siilai,  makiag  Ihrai  £*i- 
BiaaH,  rcspeciiiely  1G.6  iachiB.  10  inches,  and  11  incb«s  long. 
like  that  for  the  limbtr-ohcst  of  Forge  X,  and 


rknl 


;,  Spe 


Conleuft  of  Limltr-Vheit/or  BatUrg-Wagim  C 

1Ml»dS(«». 

No. 

Wdjht. 

^^.^ 

K*. 

»•«** 

!ztri-Tv""-( 

2 

LU. 
4.00 

C««K(AI»-lt*XBB't 

jj^ 

■ 

1IIMBNHIO.N8  or   TU£  SOXKtf. 
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f'tmirmU  of  Limier-Ckeai  for  Baiter^  }Yagon  (\ — (Vintinued. 


Tool*  urf  fturra. 


Xo.   WrlRlit. 


B<ii  r  4,  coiiUiiiing:^ 

llftnnirr 

}*b(*«-kBiff 

llalf-roaDd  knife 

^beilrfl |Miir 

San<l*i<Mie..^ 

K«l«  I'ifMt) 

Needlen 

\mU  aiiil  Itftndle* 

runrbr* 

I*inriTii |isir 

riirri » |i«ir 

rUw  I'^l 

<*re*i»er 

Tkinbln 

8ir»|-awl 

lleMWAg Ibn. 


1 

1 

1 

1 

1 

I 

Km 

IJ 
«> 

1 

I 

1 

I 

4 

1 
•> 


o.«w ' 

0.47 
l.M 

0.14 

o.iix 

o.i-J 
o.To 
O.rJ 
|».1J 
0.1  :i 
o.(n; 
ti.oi 
2.w» 


Tai4«  •»!  nor**. 


niack  wax Xhn. 

bristles^ nt. 

8boe-thre«(l^ lh«. 

Patent  thread ll>i*. 

Hucklen  (a*i*orte<l.  .7-V 

in.  to  l.<Vin. ) dot. 

Tack« M. 

Gunner'i  caUi|>or<i 

Sh(»e-kBiTe9 

Hcbton pair* 


Paillock.  on  the  cheat.. 
Tar-buckel,  on  iln  book 
Tow,  for  ftacking........ 


Xct.    Wvi«lrt. 


m 

41 
•I 


3.00 
0.<V> 
5.00 
2.00 


•• 

1 
t     o 

»     2 


0.75 
0.50 
0.18 
0.20 


1 
1 


Total. 


20.60 
0.60 
7.«l 
7.00 

1«;2.50 


Dote*  No«.  1  and  2  occupj  the  tiottom  of  the  ehent;  No.  1  againit  tha 
lefl  end. 

Noa.  .1  and  4  are  placeil  on  top  of  Noit.  1  and  2:  No.  H  again*!  the  rear 
•f  the  chett. 

WntjOH'Boify  (\ 

The  Urge  alorr*  are  pilei]  loovely  in  the  bo«lj  an<l  in  the  till:  the  nnaH 
atoret  and  toola  are  parke«l  in  nrf  hnt*». 

UTinms  AiiAiifiiiiKXT. — A  utt,  1*  inchea  wide  and  '.•.5  inrhe«  deep,  m 
described  page  51. 

,4a  mif-rark  eitend*  aUng  the  whole  length  of  the  ImhIj.  on  the  Icfl 
tide.  II  Inrhe*  ftrom  the  hntlnm:  it  i«  2  inrhe«  deep  and  1.5  inrb  wide,  and 
ia  faatened  to  the  aide  bjr  the  middle  rirri*  of  the  aide  alud«.  and  hj  5  iriA^- 
tertwB.  The  rark  baa  noirbea,  to  hoM  :i  o//«.  n  Katrktt§,  and  3  AiX/- 
kook». 


DiatmMtaa 


'<*  \u»  &  a  a    r  %«.  7      v  \<.  «    rafi.ii»Bua. 


length ~in. 

Width  in. 

Weight    U«. 


2^1. 

2.1.5 

1.;. 

11. 

1H.5 

•31.25 

13. 

6.5 

11.2.% 

.     14. 

5.5 

17.5 

1    •-»*• 

6. 

2.ft 

n 


844  ORDRANCS   MANUAL. 

Nob.  1  and  6  hsTs  no  ootct  ;  Ho.  7  haa  a  looaa  «i>T«r ;  No.  8  ia  di>iM 
inin  i  equal  part*;  No.  8  and  c»Dille-bai  are  of  whitg  (tina,  0.62a  iack 
Ihick.  with  cover-hinges  uiil  looks;  Nos.  6  and  6  are  of  hard  wood,  O.Ti 
inch  thick. 

The  boxes  are  marked,  respeclirelr,  C,  Not.  6,  6,  7,  8,  and  esadl^boi  ■*. 


IHmtmiimli^Om  awl  AVgK 


tniiuiioia. 

»««.*>« 

AUdmHML 

E 

MKkPdat. 

"" 

liVa" 

I.'"- 

1.37 

26Ibt. 
0.76 

10.26 
8. 

6lbi. 
7. 

■8!s" 

1.5 

iK«::::::r::::j;: 

Diameter  or  the  bilge..in. 
Il.>iglil in. 

W«iittit lb-. 

n.r; 

IO.S 

5- 

lie  first  two  cans  bare  rounded  lops  nnd  necks  for  corks;  the  other  l«a 
c  flat  lops,  and  (he  opening  eoTered  hj  a  piece  nf  lin  !u>liler«d  on. 
'bore  nre  'errn  cans,— fro  mnrked  T,    Niat's-Fiiot  Oil:    «■*  m*rk*4 
[,inheei>-Oil;  one  marked  C,  TtfarixTiM;  (ira  mtrked  C,  Olive  Paitt; 
(\  Black  Paimt. 


C09TBNTB  Or  WAQOR^BODT  C. 
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CcmieniM  of  Wnij^m-Bntl^  ('. — Coottnaed. 

!fo.  I  Wclittit.  i 


rftiason-fttoek. 


I 


8pUBter-lMr^ !    1 

Ummmtn  and  *pongeii...  '    3 

I 
8pQkcs !  40 


PtUiM :  24 

Gnft<l»toDe.  14  in.  X  4  in.  .  1 
Arbor  anil  crmnk  for  tlo.  '  1 
8crrw-jnckfl^ I    H 


10 
10 

a 

16 

16 

6 

fi 
V2 


•.*.'• 


WlM«l-tnc<ti 

Lrflwiing-traceii 

ColUni. • 

Oir«lM 

miiips 

Bridlm 

Halter* - 

tlalier-cbainn 

tlame««tr»|Mi 

Hparv  n«»«e-lMiK« 

S«»b«ronl ^.|>i<PCf« 

Ho«>Biatrb janl* 

li.Wvatin|r'M*rv«... 

llamr*«- leal  her «itlr 

llridle-leaiher unlea 

l*mluAK«> 

HrytbfHi - 

Scjtbe^dtunen  ^ 

Spade* ~ 

I*irk-aie«  and  handle*... 

Tortt  ftark* 

Taq«iilin«,  o  feet  aiiaare 
|U« ping* book* 4  * 

Rrvtbe  vnatbfi. '    4  ' 

Hpare  stock  for  battery- 

wairnn 1  ' 

r»dl«>eb 1 

WaierinK-hurket I 

f  otafe  

Bole* 

Tow 


12 

6 
•I 

'    1 

,     I 

1 
•* 

I    1 

i    4 

4 

6 
•» 

•J4 
•» 


>•••«• 


I 


Lha. 
1/i. 

I3.r> 


72. 


160. 
60. 
6.5 
to, 

47.6 
67.6 
27.6  • 
11.     I 

H.      I 
IH. 
21.     ' 

I6.:i 

4.6 
l.TA  • 
10.     , 

o.r. 

16  76 
12  2.'. 
26 

«»■>• 
12  6 

!•. 

6. 

ao. 
u. 

2t). 

.TK'. 

12. 

tw 

o6 

H. 

•  •  ■  •  *  • 

24  6 


Under  the  tilU  afrainit  the  tide  and 
rear  of  the  wagon. 

On  the  caitson-ttock,  again*t  rear 

end. 
thi  the  bottom;    piled  lenfthwite 

againvt  the  fntnt  end. 
On  the  •poken.  croiiwise. 
)  On  the  fellie*,  againit   the  led 
)      aide  of  the  wagon. 
On  the  fellie*,  againat  tbe  front  a»d 
the  till. 

In  a  pile  occupying  W  incbea  at 
tbe  rear  eiMl  of  tbe  wagon,  be- 
tween the  left  vide  ami  the 
caiaion-itock,  and  up  to  the 
top  of  the  tilt :  tbe  collan 
piled  on  each  other,  fV-om  the 

t>OttOlB. 

•  On  the  barne**. 

On  Dot  No.  7.  to  tbe  left  of  No.  9. 

thi  tbe  pile  of  barne**. 

)  rnderlbetill.infr*'nicifih«-pileof 
i  barne**. ogain*t  tbe coi««i>n ••lock. 

thi  Boi  No.  7,  in  fri»ni  of  No  H. 

la  tbe  till,  again^i  the  fr»nt  end. 

In  the  curre  of  the  •rithe* 

In  tbe  till ;  tbebiu  agAinM  rrarebd. 

Iletween  tbe  *pade- handle*. 

(ta  the  *r  J  the*. 

On  the  r«»m-«a4*k*.  agatn»t  front  end. 

Ka»trne<l  t«>  the  ri<lge>frt>lr  with  a 
wo«>i|en  clamp  and  a  leather  Atnip. 

Faaiened  to  the  ridge  pole  wtfh  two 
leather  vtrap*  and  buckle*. 

In  tbe  »pare  piock**timip. 

Tied  to  tbe  forage- rack. 
In  the  forage-rack. 


Total. 


•*••■•«» I 


>•«••• 


r.Vi.67  Eiclusite  of  forage 


:14<t  ORDNANCE   MANUAL. 

Doi  C  No.  &  ia  placed  an  the  battom  of  tha  wafon,  ■«>(  to  th»  pile  of 
lisrneas  whioh  occupies  tbe  rear  part  ot  llie  bodj.  Boi  Ko.  6  ii  od  lop  oT 
No.  5  i  So.  T  DD  Ihe  botioin  ot  Ibe  wagon,  in  rronl  ot  No.  & ;  So.  S  on  lop 
of  No.  7.     Th«  candle-box  in  No.  6. 


KQUII'MENT   OF   A   FOEOE   FOR  THE   FIELD-PABK. 
Limber-  Chat. 
Tlio  clicst  ii  marked  FoBoi  B. 

The  itores  and  (ooli  we  paelced  in  S  bma  and  1  oil-tan. 
Iktehiuh  Arbanoimbkt. — Snppcr  rlampt  far  iroD  *qaare,  (Mtaaed  h 
Iho  inside  of  liie  corer  by  11  rfrev, 

II11XK8  loR  Tooi.B  Asu  Stouk". — iUde  liko  Iboie  for  Porg*  A, 


„.„™,. 

"^■^.'*  ' 

BimBNo.1. 

Box  B  No.  3. 

K»BK&4.>ha.l«B«ft 

I*iBlh in. 

Width in. 

Depth in. 

Wiiuhl lbs. 

17.8 
18.2.J 
7.S 
8.25 

Sfi.5 
17.8 

23.5 

H. 
S.5 

8. 

39.8               16.5 
0.8                 «. 

1-1.5              4.; 

■ 

coNTBim  or  UMBBk-cnnT,  forok  b. 
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CtrntettU  of  Limbrr-fltrtt  of  Fotgr  B. — Cotitinaod. 


Toi4«fto«S  9<4ir««. 


!Co     Wright. 


Round  punch,  w.  kaadlet 
I^a«r«  punch,         ** 

Sk|UAr«  h«n4-punch 

Round  hand-punch 

Oaire-punch ^... 

K«j-paBch 

fM-hnnaifr,  flat 

lWf*h*ttmer,  half-round. 

Chii^U  for  hot  iron ^ 

rhiMb  for  cold  iron....^ 

Hand  cold-^hincU 

8aitih**  tongii » 

Nail-clav -... 

Tir»-eirpl# 

Brvel-TiM 

Hanlte - 

fntWr 

llA»d-«xc 

ToUl  in  Box  B  2.... 

Boi  B  S.  conlaininf  :- 
8rr»w»,  1 -In..  No.  1 4.froc« 

8aiall  hand-viM» 

Hand  Bcrvw-drivpr 

Oiail«ct.  aa««rt«d 

Umall  punches 

Spring  ct>nipaJMiefli....pair 
Fil«B,  AMort.,  w.  handle* 

lr»n  «ir^irauirf> 

Hcribing  awt 

rallipert pair 

B#T*I 

irytng  #(|ttaiv... ........ ... 

KrnWr 

llaitrvM 

Quart  can  of  pp«m-o&l.» 

Total  in  lloi  It  H... 


I 
1  ' 

1  : 

1 

1  > 

1 

1 

1 

3 
•» 

3 
1 
1 
1 
1 
1 
1 


1 
1 
1 

t; 
n 

12 

a 
1 

\'l 
\ 
1 
1 
1 
1 
I 
1 
1 


2.10 
2.10 
1.00 
1.00 
O.fiO 
1.00 
2.H.'> 
3.U> 
l.V) 
8.(N) 
2.00 

ir,.oo 

6.01) 

'i.ari 

1 .  To 
O.To 
2.44» 
A.Otl 

•a.  30 

8, 

2.10 
l.Oli 
0.32 

2.Hr, 
2.7:» 

0.1«'i 

o.7;i 
(1.1  .'i 

lO.lM) 
o  2'» 

0.1  ;> 

0.441 
0  3.% 
OIVl 
II  15. 

1  :rf» 

2.  To 
2»1.'«T 


Tnc4«  •Ii4  Mnm. 


( 


Box  B  4,  containing :« 
Nave- hands,  detelop^d... 

Ilaod-hamnier 

RiTtting-hammcr 

Nailing-hammer  ^ 

Hledge ^ 

Fore-punch «... 

Trcater - 

Hcrew-wrench - 

Smilh'ff  ahovel 

Smith'*  poker 

Split  broom ^ 

Tap- wrench,  with  4  holes 

IHe-niock « 

Tracing-point... 

.Augers,  |-in.  and  I -in.... 

Framing-ehlsel 

Felling-axe 

Total  in  Box  B  4.... 

Shoeing>hox.  cont'g:.. 

Shoeing- hammer 

Shoeing-pincers...... 

Shoeing-raspii 

Pritchel 

Nail-punch 

Toe-knife 

<Minchlng-iron « 

Shoeing-knife 

I«eaiher  apron* 

Oil-stone 

Total  in  Shoeing- Box. 


on    inside 


Xo    WHxht. 


4 

1 

1 

1 

1 

1 

1 

1 

1 

I 

I 

I 

1 

1 
2 

1 
1 


1 
1 

2' 

I 

1 

1 

1 

1 

•> 

1 


Iron    square, 

Ci^^9r 

Padlnrk.  on  rhe«t 

Tar- bucket,  on  its  hook.. 
Tow 


I4.r> 

11.75 

8.r>o 

1.05 

rsi» 

lO.fit) 
1.00 
1.00 
2.42 
3.06 
1.90 
1.25 
3.76 
e.26 
0.16 
2.60 
1.60 
6.00 


69.37 

4.7 

0.82 

2.fN) 

2.15 

0.85 

0.80 

0.30 

1.<I0 

0.33 

3(N» 

l.uO 


12.76 


1  2.no 

I  0.6 

1  7.W 

..  14.00 


3:12.24 


Boxes  Som  1  and  2  occupy  the  bottom  of  the  limber-chest :  No  I  against 
the  lef^  end. 

!Cu  3  {«  placed  on  top  of  !Coe.  1  and  2,  against  the  left  end  and  the  hack 
of  the  chest. 


ORUNANCK    MANUAL. 


I  on  lop  of  Sot. 
ihoGing-boi,  on  ! 


tnd  2,  iftaiDil  the  fninl  of  Ifae  chal. 

o.  2,  agaioaL  lh«  righl  cod  aod  tha  back  of  ihr 


(btttcnu  o/ Fiitye-Btxl^  B. 


S.,,.,r«  iron  (J  to  1  in.) 

Flat  ir..n(UXi.  1X1.  UXA. 

llXli"-) 

Boiiml  iron  (i-l...) 


iLnjcli.-iL  lilislerctl  bIgo 


ll<> 


xlCiniidU 


cantaining:_ 

■Iki _ 

Xoa.2i3.„ 


llor!^!'hOFS  Xi 

Waiet-buckrI 

Water! ng-bu«kci  (Icaibot). 

Viae  ..'.'.'.'.'.'.'.'.'.'.'.'.'.-'.'.'.'.'.".'.'.v."! 

BilDD 


In  the  ir 


I  V  Id  the  iron-room. 

I  On  ill  hoot. 


On  Iho  flnvlaec. 

On  ihe  atook  of  Ika  rorf*. 

I  Id  the  eoal-bot. 

On  roal-tfoi. 
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Wi.|ih. 
H  eiffbt 


in. 

•  •  •  ••••  ■  •  •  •JU  • 

^Ibs. 


D.\o.l.  '    DXo,  2. 


39.8 
8.0 

11.0 


St).  8 
9.8 
0.26 

13.0 


No.  1  hM  3  MTtlUuM,  ft  Jft  ImIm«  firos 
•o4  aii4  « .ft  IscbM  fhi«  Um  oUmt. 

Xo.  3  hmm  1  tMrtittnot.  U  lochrc  trt-m 
««4  aad  IM  laclws  Uvm  Um  ocImt. 

sua*  Ilk*  th«  bosM  fur  rorf*  A. 


The  bot€t  are  marked,  reppectivelj,  D,  Not.  1  and  2. 
One   oil-Mii,  like   thai   for  the   linber>chest  of  forge   A,  marked   D, 
2f(riaM-0iL. 

(onirnU  uf  Limltrr-Chest  for  Batter if^  Wtujon  D. 


No.  ■  WHflil 


CAMIIAOB-HAKIS*! 
TOOL*. 

K^mthM  te  tW  boiii«i  or  tl 
rhal  wttb  lav.) 

IWiirh'planeii 

Wood-clampe 

Oil-ntoore 

Hroad-aie , 

tiand-ate , 

Felliag'ate , 

tla»d-hammer 

rUw-hatcbet 

Kdwi' - 

Tabl^iriae 

Ilublfa*! 

KramioK-cbinrlii 

I*inner-cbii»el« - 

Oougee - 

Frame-eaw 

Hcrrw-wrettcbr* 

.Ku$rr%  and  ban<Jlea.... 

riaw'bammer* 

MaddWa  mtllet 

l^addW*  clam 


•I 

1 

1 

1 

1 

1 

1 

I 

I 

4 

4 

4 

I 
•» 

n 
•I 

1 


Bot  P  I.  C' niftininK:.. 

Brarv  snd  Jl  )tii« 

Pmrent.  Maall ..{lair 

ralli|>rra |»air 


1 


!V0L'W«l||bL 


1A.O0 
VL 
3. 

n. 
•;. 

l.aO 

3.30 
3.80 

lo.:» 

»i. 
•» 


0 
«». 

4.riO 

4.H4 
4.70 
3.00 

i.7r» 
1 1    :i.(N> 


lOti.'JI 

.. ''  n.oy 

1        4  Vi 

1.    I. 

1       0.4«) 


Boi  D  1 — ftttumutd. 

8|>oke-sbaTca 

Gao|tM 

IMaoe-iroDfl 

Haw-ed 

Tryiof-tciuare 

Bevel 

Rule  {'1  feel) 

Uimleu 

rompafiiie* pair 

(balMiM 

llrad>awU 

.**<»riber 

Taperilefl  (4|iB.).. 

Wood*ile« 

WtKMl-raap« 

rompasA-naw 

II am^M- buckle*...  groce 

T«fk» M. 

(^uart  eaft  tperm-oil 

Toial  in  H«ii  1»  1. 


~  I 


I 


•2 
•» 

tl 
I 

1 : 

I  : 
I 
VI 
1' 
I  ' 

»; 

•» 

•> 

1 
I 

10 

I 


•T(*ai«. 

I 

IU>t  ll  'I,  cobtaiciiofr :  -     ... 

Hammer 1 

8boe*kiiivrf *» 

llalf-rnuod  knife I 

Mbaara fiair  .  I 

Haadfliottea ^\  & 


I 


0.60 
0.60 
8.16 
0.:>5 
0.00 
0.36 
0.14 
0.96 
0.18 
0.10 

0.17 
0.16 

0.87 

3.30 

0.H0 

0.30 

4. 

2.60 

2.70 


27.62 


13. 
0.C6 
0.64 
«».28 
0.47 
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])oi  D  1 — eontmuid. 

Rule  I2fcet) 

Xeeillen.BHSorted 

Cr>l1:ir- needles 


{      Box  D  2^-contimutd. 

i    Beeswfti ^  I 

ft    Black  wax - _l 

5  IPnteat  thrcmd _ 

a  I  Tola!  in  Box  D  3~ 


]  Weba  or  blades  for  frame-, 
,      law.  in  brau  cUmpa-  i 

'iPkdIock,  oa  chest 

<    Tar-bucket,  on  hi  hook- 


Nos.  1  and  '1  rest  on  the  cleats ;   No.  1  against  the  back  of  tbi 


CORTBlfTS  or  BATTKAT  WAU05   P. 
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Tlie  boxes  art  Marked,  rMpectWeljr,  D,  Not.  S,  4,  6,  6,  7,  8,  0,  10. 

Tli«  tkottMf^x  i»  wkmtktd  l). 

Efki  tm  tmtu:  two,  of  ibt  oipACttjr  of  two  ^mU<ms,  for  aKAT*s-r(>oT  oil 
aad  LiBtBSD-oiL ;  three,  of  om  pclion,  for  the  «ame  oUe  end  for  TCftrsji- 
TfBB;  two,  for  (vmtjf'jirt  pounds  each  of  olitb  rAinr;  end  one,  for  ;fr« 
fommdi  of  black  rAiiT.  They  are  made  like  those  of  the  fame  eapacitjr 
for  Battery- Wagon  C. 

7Wo  ktft,  for  grease ;  like  those  In  Battery-Wagon  C. 


OontcMtt  of  Wai/im'Bod^  D, 


Tool*  Mid  H«f«t. 


On»-«arriage  stoek  (ironed). 


Cniaeen-efoeks  (not  ironed)..... 


ffpUater-bars... 


Tire-bolts,  mats,  and  waaher*. 
Axle-trees,  ^pdrs 


.^o. 

Wi4tbL 

1 

Urn. 
106.0D 

2 

1 

To.oa 

2 

SO.OD 

Half  ttree. 


Bar-Iron. 
Steel 


Pole-yokes. 


.    28     11.76 
2 '234.00- 


Wheel-traces 

10 
10 
20' 
(> 
K. 

in 

Al 
12 

47.  r» 

leading- trace* 

« >  1 .  u 

Trac<e-ehaias,  sta|»Ie*,  andrlTcts 
roller*.. - 

2«.0(> 

27.:»o 

Oirtb* 

11.00 

Whip* 

H  fMI 

flame-strap* 

Bridles » 

Halters .,  . 

Ualter-ehsia* 

4.5(» 
IHfNl 

2roii 

I.V.'iti 

On  the  bottom  of  the  wagon, 
against  the  right  side,  rtel- 
ing  on  two  blocks,  to  clear 
the  rammer-stop;  the  hi* 
net  to  to  the  rear. 
Against  the  left  side  and  rear 
of  the  wsgon ;  one  on  the 
other,  the  lunette-ends  la 
ft'ont. 
On  the  bottom,  lying  on  each 
other  again»t  the  caipson- 
stocks  and  the  rear  of  the 
wagon. 
On  the  bottom,   against  tha 

Aroat  and  right  side. 
On  the  bottom,  sgainst  iha 
'        gun-earrtage  stock  and  the 
front  end. 
140.00   Between  the  ailr-trees  and 
the  splinter-bars. 
''  In  «>  bundles,  not  more  ihaa 
a  feet  long:  on  the  half- 
tires,  sgainsl  the  front  of 
the  wagon. 
8     37.00   On  the  bar-iron,  toward  the 
front. 


Piled  on  the  bottom  of  the 
wagon,  agaiast  the  gun- 
carrisge  stock  and  the 
till,  and  on  the  cai**on- 
stoek*and  »pliater>bar* ; 
itccupying  about  ''l  iachee 
in  length  of  the  rear  part 
of  the  wagon. 


.  200.00 
;   60.00 


OBDNANCS   MANUAL. 

CualenU  of  Wiujon-Bodj/  D. — CoDtiDiied. 


Tuol.  uil  SlotM, 

». 

W.ljhI. 

1 

3 

12 
6 
3 
2 
S 
1 

S 
■2 
•A 

...„ 

76.  W 

■£i.m 

30.00 

13.5ol 
0.C0 
76.00 
St.&D 

as.o> 

ISM 

fl.oiV 

18. 

18. 

10, 

12. 
SO. 

Trimmed    kod    ntl^d    a 
lifhl;    on   lb*  .«le^««i 

Rope,  2J-m 

N«»^b»gB 

Blow-m»tch...„ .ytiia 

Scrrw-jaokB ^ -... 

pila  of  barana. 
lelvreen  1  he  front  end*  of  tte 

iroD. 
lontheBloT-inalck. 

Drag-ropea - - 

CoUedaiilhe«;r«w-Jack>. 
On  the  drag-rofM. 

On  the  gun-earrlBKs  ■tock.       ■ 
BMwmd  tbc   (ill   ud    bMM 

Jiot.  R.  4,  mi  n. 
On  boi  No.  3. 

TurpnulLoB,  6  feet  square - 

Miirline 

Sl'^'J'^' - 

lntbeliIl.on«ukalbtr:tlii 
bJUagainalU>«lwrk<d'>V. 

■ 
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ComUntM  ft/  }Vttijtm-Btitfy  />, — (VntinutM]. 


T"  l«  aiKl  fitin^. 


N..      W.itfbl 


IMir*.. 


rrn««-rul    ««w r  wilhwiit 

Pic-««w \  haiiilli'M 


llan«np«  f«»r  •!•» 

Sfarr  •I'K'k  f«ir  bnlirrv-WAfciin. 

r«.ii..rk '. 

^•irnnir-linrkrc 

T..W  .. 


I.In, 

•I. 

1      IV 


ll 


•«••«•••• 


1 

!    • 

:t. 

!     1 

'.Ml. 

I     1 

0.:, 

'     1 

H. 

1 

•J»l.."»<» 

In  th^  WA|rnii-c»T«*r.  Ui<l  on 
raoh  lit  her.  mti*\  fn^tcricU 
hv  iwii  wiiiMirn  ilmiipi: 
the  (erih  nf  I  lie  rr<i»«-i'Ul 
^•w  aiCAiiifti  the  right 
C'lTer-rAil :  ihebati<lli'rntl 
of  ihi>  i>ii-*BW  •^•iii«l  ihe 

i      rear  huariJ  i>f  ihr  «'u«er. 

On  the  ■ita'tf-hanillrn. 

On  itn  hook. 


/  « I H /« N /•  ttj   Hi i»/*fn •  il*nl^  I). — < *( III t i n iiinJ . 


Ttxi*  Aidl  ^|iir'«. 


Nil     Vdiuhl 


Ti"4«  sbd  !*liir<w. 


.  Sii.    \\ '  /M. 


lU»i  |>  -t.  Kiniainiiig  -t 

ran*  ari'l  J  krj:* 

>kral  •-ffmi  ml |C*N.         •! 

•  ir^»*^ 

>|iir:*»  tiir|*rDltn«*...galp.  •      I 


l.«linB%T«>R^   T<Mit  «. 

I*t'|i|.^r  a<lir.  With  haniilr 

H  t>o«lrn  imiwU 

Ilrnrh  bruabr*  

<  ani|>rr» |>air  i 

l*rr<Jging-liui^ I 

|l«««-krf-ui<iul<l.  I  for  1- 
Arl  uf  fiirinrr*.  •  inch 
r^l  of  drift*.  I  PTkrla  , 
FwnarrflfurrjrlinilvTi  Mi«l  j 
<*•!>«.  rarb  ralil>rr...B«l 

l*«|»|«rr  funnrl*^ 

Ukut  aii4  •brll  gaugra.  act 

GiHiIrta        

f*'i|<|irr  bamnirr 
Taalf  kfllU 


•I 


I  • 
I  1 
I      t 

(! 


■■•■■•• aiB 


1 
4 
I. 

■; 


1.1k. 
Ifll  IHI 

H.77 


B«»i  I*  I.  containing...  I ^H 


ri.iHi 
n  '.III 
II.  4*' 
1  Oi» 

i  «ui 


( 1     I :;. 


T.TiU 

I*.  INi 


I^a<i-la«llr 

Sipnril-ruitrrii.fijrlrlteni 

an<l  ftgurvp prt 

ll«iK  fur  ilo 

MallH. 

I'liiT'lrr-iiiramimi.  4  ut. 

H  III..  I  lb..  an>l  'J  lb* 
Ufa**  n><irtaran<l  |ir*i1r 
Mmihl*  f«ir  niu«krt  ami 

nflr  lialU   anil    burk- 

^biil »rl 

Hiinlrn  inullt*r« 

Nrr«|lr«  

Taiiir-brupbr* 

i'<>p|irr  pan*.  In  ur  1.  in 
Kulr.  1 2  fcri. » not  foMeiJ 

HaD«Utnnra^ 

H|inng  ItnUnre.  '*M  lb«... 

Hciaaor* 

Topptr  Moo^  Urgn 


iU 

1 

'J  IHI 

1 
1 

4 

iN.no 

4  IHI 

1 
I 

•    Ml 

1    :;.:  ihi 


•  • 

4  110 

.'•II 

tll^ 

■    » 

1  -J.'. 

1     :i 

.'•  lai 

1     1 

11  l.'i 

•• 

?,  mi 

•     1 

.'i  mi 

1  VI 

i.:iii 

1 

s.fm 

z 

1.60 

1 

OlMI 

2, 

S.0O 

1 

oiao 

ORDNAMCK   MANUAL. 

(.'oHffnln  of  Wtiffim-B'Mlff  D. — Cantinaed. 


TVoli  add  StOKft 

So. 

Wd»l.l. 

Tool.  iDd  eioni. 

X*.  w.ri^ 

Boi  D  i—roHlinaid. 

6 

1 

e 
e 

3 

1 
"vi 

8 
!6 

1 

a 
7; 

V2 
12 

Ml 

0,S0 
0.SO 

IS. 

Wood-cluap* 

...... 

ToUilmboiD4 

170.83 

ae.o 

22.32 
7.50 
0.04 

7.50 

4. 

10. 

s. 

4.7 

File-hMdlos. 

1.& 

Boi  U  7.  confining :_ 

KnTcrsioks __ 

Tube-pouches 

BsDCh-hftmmtra... 

k» 

a:::::;:::::;:::; 

Spring-oompuMi. 

I«i» 

n« 

Linen  CADTM y«rda 

«* 

.p^r 

VLSI 

BaxQ9.caniainiiig:.._ 

N»iu.  4a.  to  lod 

H«k-.»w  rr«i«,... 



I. 

Shueinff-lMii.  ooutV:... 

rOEOB  fOE  MOUMTAIN-HOWITZER.  855 

Boi  D  &  it  plM«d  OB  Ik*  pole-jokat  and  rop«,  between  No.  4  and  the 
ffvmt  of  I  be  wagon. 

Boi  D  6  in  pUeed  on  lop  of  No.  f^  apuntt  tbe  front  of  tbe  wa|ron. 

Boi  D  7  b  placed  on  top  of  No.  4,  and  against  No.  6. 

Bai  D  8  on  lop  of  No.  3;  box  D  9  on  No.  8  and  on  the  till ;  the  shoeing- 
box  oB  No.  8;  box  D  10  in  the  left  side  of  tbe  till,  in  front  of  tbe  spada- 
bandlaa. 

Tba  boxaa  art  put  in  after  ibe  grindstone  and  tarpaulins. 

PORQE  FOR  THE  MOUNTAIN-HOWITZER.. 

Two  ebests,  designated  tbe  /ttfyt-fkest  and  tbe  tmitk'i  tool-rkest,  contain 
tbe  forge  and  tbe  nece^sarj  tools  for  shoeing  horses  and  making  repairs. 
Tbe  ebests  are  carried  on  tbe  sides  of  the  pack-saddles,  fastened  hj 
itta  of  tbe  lashing-chain. 
Tbe  coal-sack,  containing  the  charcoal,  is  fastened  to  tbe  arc  bj  Ibe 


Funje-  C7u$t, 

Tbe  different  artklee  are  packed  in  this  chest  in  racks,  or  held  fast  hj 
cleats.  Tbe  legs  of  tbe  frame  are  first  folded  up  close  to  the  frame,  and 
Ibe  back  of  Ibe  ireplace  is  turned  down  on  the  hearth  and  fastened  by  its 
CBftcb.  Tbe  handle  is  detached  from  tbe  bellows,  which  is  closed  and  fast- 
eaed  bj  Ibe  connecting-rod. 

IsriBioB  AnaASOtMSXT. — Wood. — 1  eamefputt,  fattened  to  tbe  left  end« 
Bt  Ibe  back,  bj  4  e^tfftr  tiwks ;  1  eU^t  for  bellows,  fastened  to  tbe  bottom 
hj  t  acrews  No.  14,  \\  inch:  it  has  a  bole  in  its  lop  surface  to  receive  iba 
J«mal ;  1  mp^ortfor  mcggU  of  brUvw»^  framed  and  fastened  to  the  bottooi 
of  Ibe  cbati  bj  2  »rrnr«  No.  14,  1}  inch;  1  tUmi/frr  Mtoitt-Undie,  fastened 
to  Ibe  front  side,  toward  tbe  right,  bj  2  srmrs  No.  14,  1|  inch;  1  eUwtp 
/$r  Mi^tn  has  a  bole  for  upper  Journal  of  bellows,  goes  over  and  acrota 
Um  bellows,  and  is  held  bj  tbe  staple- plates;   1  eUmtf  for  frame. 

Ibok. — 1  itrm^-sim^f,  drif  en  through  the  not  tie-support  for  tbe  right  sida 
Bad  clenched ;  1  hrmektt  for  wrench,  fantene*!  to  tbe  right  end  bj  2  ttrn^ 
Ko.  1>«  .62  inch ;  2  Umpie-fUits,  fastene*!  opposite  eaeb  oCber,  one  on  Ibe  fhmt 
ai4e  and  Ibe  other  on  tbe  back,  hj  4  #rrr«r«  No.  0,  .626  inch  ;  1  timpU-ptmU^ 
fbaUAe<l  to  the  hack  bjr  2  9crtu§  No.  9,  .626  inch;  2  eUmp-^mlet,  fastened 
t«  Ibe  damps  bjr  4  •ernrs  No.  9,  .626  inch. 

LBAmsB. — 1  nMii€'*trmp  16  tncbet  long;  1  4wcU#  No.  6;  2  Birw^  40 
lAcbes  long :  2  ImrkUt  No.  H. 

.^0 


OBDHAKOB  UKItVAL. 

ContenU  of  For^CkeU. 


Tool!  ud  SKm. 

,. 

W**t. 

««^ 

Firpplute  .lid  t^me,  folded  up 

1 

81.6 

Od  Ua  side,  tbc  bottom  «t«M 
IhebKhoftbecbeM. 

Bellows,  cloied 

i 

ia2G 

The  righl  jonniBl  in  the  hole 
in  U»  cleat  on  ibc  bouua. 
tbeleftinthatintbtcUmp: 
tbe  DOHle  raMcDtd  to  in 
npport  by  the  Ktrmp. 

Bellows-handle _ 

On  it(  eleat. 

Wrenoh  for  aula  Nos.  1  Md  4. 

1 

1.0 

In  it!  bnckM. 

2.875 

PUmwI  upriKhtBMT  the  wrtKh 

1  riTeling 

I.662fi 

>Hme  handle 

1 

1.B44 

Bags  ot  liorneshae-nuli 

2 

10.0 

racked  with  lo«  In  tli*  qare 
(0  lb<  rigbl  of  (be  belhiwf. 

Weight  of  Torge-cbest  with  eleala  and  claoipa.    46.     1 

'■       ■■  taoli  and  itores m    08.4    ' 

"  foTge-chesl  packed 118.40  " 


OOHTBHTS  or  SMITH  8  TOOL^HIHT. 


857 


(hntfnis  of  Smiih'i  TwA-Ckewt. 


ABvil  Md  block 

WttUr-bucktA  (iron) 

Pair  akotiaf-piBMn 

\\9m 

KAiliBf -kaMAcr 

Hbonaf  

HplitUarcliiMl 

TMig* pair 

PnuM 

HmHk» 

IT— tMay^iron 

HbooiBC-kBift 

Pok«r 

8k«Y«l 

R*kt 

!>(ail-p«»«k 

Paitrwi 

To^kBif« 

lUsp 

8<|iiAr«ik 

FUi  ftW 

llalf-rouBd 

Itefa  WriMhoe-DAitt 


Na 


88.6 

4.6876 
1.876 

2.666 

1.6 
.876 
.8126 

1.6H76 
.718 
.406 
.9376 
.406 
.6 

.6876 
.681 
.064 

1.469 

.60 

1.6 

.719 
1.031 
.8125 
10. 


Tli«  hmd  is  Ike  mortiM  of  Ibo 
rest,  tbo  block  fccurod  bj  ibo 
•imp  and  buckle. 

Ob  tbe  movable  deal  retting  on 
tbe  anril-block. 

In  ita  cleat  on  tbe  Aront  wiib  Ike 


«« 


Ib  its  cleat. 

Ib  braeketa  on  front. 

•  i  *4  «4  «• 

««  ••  (4  <« 

In  triangular  cleat  in  Ike 

••         ••  ••      ••    •• 

In  rack  on  tbe  left  end. 
In  rack  on  tbe  left  end. 


In  two  wooden  rack*  on  tke 
back  of  tbe  cbeet. 

On  two  books  in  tbe  poker-rack« 

bold  bj  a  button. 
In  ita  deaU  on  tbe  back  of  Iba 

cbcat. 

In  two  racks  on  tbe  back  af 
cbeet,  near  tbe  left  end. 
^In  two  cleats  on  tbe  inside  of 
j     cover,  beld  hj  a  button. 
One  on  tbe  bottom  at  tbe  leA  end, 

tbe  olber  in  tbe  bucket. 


} 


Weigbl  of  tbe  ebeat  witb  etcals  and  raeka    44.        Iba. 

••      ••    ••   i«oUi  and  floras ^....^    72.876** 

••     ••    ••   ebeei  packed 116.876 


4« 


Carriagt- Mnicer* •  T'mJm  ami  Stnnm, 

Tbe  tools  and  storee  for  tbe  use  of  carriage- makers,  in  repairing  ika 
carriage*  sad  <H|uipaMats,  arc  packed  in  two  ebceta,  wkicb  are  like  tboee 
for  the  ammuBitioa,  but  wiibout  ibe  interior  divisions. 

r4#  i«jf  and  km»f>'§t^f*U»  are  like  tbose  of  tbe  forge-cbesi. 

Tbe  two  cbe«i»  sre  designated  hy  tbe  letlers  \  and  B. 


OBDNANCK  KANUAI^ 


ContenU  of  Carriage- Maker' i  TooI-ClutU. 


Cb«l  A. 

So. 

Wrtght. 

ChMtA. 

KUL 

W^t 

Claw-h«lchct 

{ 

2 

LbL 

2.12S 

1,76 
.694 
.422 
.375 

1.375 

1.6 

2.0 

4.26 
.S76 
.I6r. 
.1875 
.125 

Wood-fllB^  12-bwk.... 

3 
t 
1 
1 

l.lii 

Fir...cr-clM8elB,i&lin. 

aunQ«r'«  Kialct 

O.0M 

AuKcrH,  ^  and  J  ioch, 

ami  one  handle 

Uiv.iiii(5.l.»mmer 

pui^cuu«..„.?;::::::  >  i 

Fkpcra  of  Bprigs,  1  in. 

... 

2 

Woiyd-wrewi,)  in.  No.  9 

*''"■  """ 1  ' 

WKIOim  or  OUN-TillRIilGKS  AND  Ciir880N8. 


8S9 


Tilt  vieklet  ar*  fMicncd  to  tli«  front  and  back  of  tbe  ebettt  (tastde) 
hy  «m»ll  cleAiii  At  tbe  ncck«  And  points.  Tbe  olber  articles  ar«  vecorelj 
packed  IB  tow,  tbe  edges  of  tbe  outtisg-tools  being  eareftillj  wrapped  up, 
to  prevent  iignrj. 


WEIGHTS  OP  GUN-CARRIAGES  AND  CAISSONS,  EQUIPPED  FOR 

FIKLD-SKRVICB. 


foa  oma. 


ornH-AnniAon. 

Gnn. 

Gfi»«nrriage,wttbout  wbeeb 

Two  wbeel* 

Umber-bod j.wii  boot  wbeels 

Two  wbeels 

Aoiniiuiition-ebest,  witb  in- 
terior divisions 

AniBianition,  packed 

Large  tarpnubn 

Olber  impleaMnita  and  equip- 
nienu 


Urn. 

884 

STiO 
800 
185 

8.1 


I 


M 


lS-f4r.   I!    l»t«r. 


I  m 


Totnl  weigbt 8.178 


1.767 
78S 

182 

497 

36 

80 
4,128 


I- 

II 


ii 


■I 


Urn. 

788 
640 
800 
886 
860 

206 
466 
86 

88 
8,178 


1.818 
786 
892 
886 
860 

198 

641 

86 

8»; 

4.«i02 


1,890 
788 
892 
886 


192 

470 

86 

86 
4.644 


Nnmber  of  rounds  of  am- 
munition  on  eacb  limber 


60 


82 


89 


28 


16 


CAISSON. 

Body,  wiibout  wbeeUi 4:<2 

Two  wbeels 860 

Two  ammunition -cbeets 870 

Ammunition,  packet!  in  do,  790 

Umber-bod  jr.witbottt  wbeels  886 

Two  wbeels 860 

\mmunition*cbest IHTi 

Ammunition,  parked  In  do.  8% 

Large  tarpaulin 86 

Otber  implements  and  spare  ' 

pnrls 246 

Total  wetgbi 8.6419 

Numlier  of  munils  of  am- 
munition i»A  eacb  caaseon 

and  ii«  limber ITiO 


482 
860 
864 
9t»l 

88:> 

8«*iO 

182 

4!I7 

86 

246 


482 
860 
412 
980 

886 
360 
2iMI 
466 
86 

246 


8.806        8.782 


482 
860 


1.082 
886 
860 

nm 

Ml 

86 


482 
860 
8H4 
910 
886 
860 
1'j2 
47t) 
86 


246  246 

3.U86        8.7.V» 


9ti 


117 


69 


4:. 


!•• 


OBD!(AKCB    HAKUAL. 


Weiffhtx  0/ Forget  and  Battery-  Wagont  eqHippetlfor  FUM-Srrritx. 


d™,.™,. 

r.Ttbr 

860 

116 
320 

S^ 

as5 

S60 
158 
480 

8.38:1 

3.370 

Uo<ly  complete,  without  whccla.. 
Two  wlipel. 

oo«. 

Llia. 

mo 

i.Lim 
335 

8tW 

158 

lti:> 

1(,674 

■So 

1» 

200 
4.1-15 

8t«r«a  .Dd  tools  on 'he  Im.hiV... 
Tolnl  <rri|;ht  (eiclUKivc 

^fro;;;::::::::::: 
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FIELD. TRAIN. 

Ord nance. 

TIm  proportion  of  artillery  to  other  troops  raries  genermllj  between  tbo 
Uaitt  of  1  and  8  pieces  to  1,00()  men,  neeordinf  to  the  foree  of  the  srmj, 
the  rharacter  of  the  troops  of  which  it  is  composed,  the  force  and  character 
of  the  enemj,  the  nature  of  the  coontrj  which  is  to  bo  the  theatre  of  war, 
a»d  the  charaoter  and  objects  of  the  war. 

ftimilar  considerations  must  refculato  tho  selection  of  the  kinds  of  ord* 
ftanco  and  the  proportions  of  the  different  kinds  in  the  train. 

The  followinf  principles  ma/  be  obeenrod  in  ordinarj  cases: — 


i  ar«  12.pdrs. 
f  I  guns,  01  wnicn         ^ 

2  pioees  to  1,000  men 


f  I  are  i:e>pdrs. 
||  guns,  of  which         jj    ..     g.p^^ 

Uhowitsers,  of  which/ i    "    24.pdr..or32.pdra. 

\|    •*    12-pdra. 
Dislribvted  as  follows:— 

/W  lAtf  Imfmmirtf. — 1  piece  to  1,000  men;  6>pdr.  guns  and  12'pdr.  how* 
ItMT*,  in  batteries  of  foot  artillery. 

/W  lAtf  ToM/ry. — 2  pieces  to  1,000  men ;  6-pdr.  gvns  and  12-pdr.  bow* 
iti«rs,  in  batteries  of  hor«e  artillery. 

/W  fA«  tptciai  and  gtnrrmi  f^4irk$  of  rfMtrtt : — 


1  pieeo  to  1,001)  men 


!\  in  12-pdr.  batteries  i    ^  ^ 
J.*    r>.pdr.        ..         }  of  foot  artillery. 
i  **    r>-pdr.  batteries  of  horse  artillery. 


Ammnmiian /t^r  Cannon. 

too  re«nds  to  each  piece,  both  of  the  reserras  and  of  the  active  batteries. 

The  aamanition  which  cannot  be  carried  in  the  caissons  attached  to  tho 
pi«««B  will  be  kept  in  boies  with  the  reoenres. 

Additiosal  supplies  of  ordnance  and  ordnanea  stores  art  placed  in  con* 
vemient  «Upots,  according  to  circttmstancei. 

Ammnntittm /or  Small  Arms. 

100  rounds  to  each  man ;  of  which,  for  the  maaket,  40  rounds  are  in  tha 
cartrtdgo-boi,  60  in  the  parks  of  reoerve.  In  the  same  proportion  for  other 
email  arm*. 

I'erruMiun-caps  In  the  proportion  of  12  caps  to  10  cartridges. 

31 


362  OBDNAHCX   MANUAL. 

Compotilion  of  a  Batleiy  on  the  War  EttaUUhmenl. 
K»D  <a  Bhtbi.  i»v*.  I 

QtM...  '"'  "  ~ ' 

Tolal  number  of  pftoi 


TEAV«LUS0-F0»Ot 

1 

1 

1 

Whole  number  of  orriagES  with  ■  batMij 

at 

u 

f                                     f  Shot 

1  For  4  guns {  Spherieri  cue  _ 

MS 

4M 

■ 

rieLD-TBAIN. 
BalUry  «/  .V'mntaiH.Hmcllifn. 


3G  (48  ronndi  fur  each  bowiitcr.) 

1 


GBB-ewTiagts 

AntBUultioB-cbnii __ 

Fort*  uid  1(m1<,  in  'i  ehnti 

t*«l  of  cftrrUgc-Baker'i  looU.  ii 

Pack  uddtr*  kBd  hanicu 3S 

Ilanw  or  aaln. 33 

MBch  aildiliamal  (npplit*  of  Ihe  atMia  kinda  a«  buj  t>«  thoughl  ntcMaarj 
will  b*  eaTTMd  vUh  Iha  park  of  rcaarrc,  logalkar  witk  ike  nacMMr;  ait- 
■■Biiioa  for  iahAlrj,  ia  pa«ka. 

A  niMiBiBiB-kovliitr  ammuBiiioB-ekeM  will  carrj  abooi  700  nnikel  baH- 

Rorlc€l-BaUrry. 

Sa  TwgBlar  orfaaliation  of  a  rockH-baltrrj  bu  ba«B  amsfnl. 
Tbt  BBlBra  aad  BsMbar  of  nckda,  aad  of  carria|t««  or  rondnclar*.  wfU  ba 
4a«*rml««4  bj  Ua  cbaiactcr  ofib*  icnie*  fur  wbieb  ibtjnajba  raqoirad. 

Thf.  rirl.l-r,irk. 

Tba  ipan  carrlafca,  nwrrfd  «appli*a  of  aoauBliisB,  ImU  aail  BatariaU 
far  iii*B«iTt  rrpair^  aad  fw  makiBit  op  aDmaairlnB,  for  lb*  wnic*  of  aa 
anaj  In  ibo  Uli.  form  rb*  f^U-P^ri.  U,  wbleb  ibouU  ba  allachaJ  ■!»  lb* 
b*tl*ri*a  of  xf*n». 

Tb*  qBaalillc*  of  lb*w  tuppllaa  Biail  dopvail  in  a  %nU  Meitun  OB  iba 
|Mrtlnilar  clreamaiaDPH  of  ibt  nBpaign. 

nt  ■—iiin'i  n  raqniro)  for  aniltny  aw)  ■■at)  ara*.  laminlinii  to  iba 
prvpMtloBa  aboi*  Halnl.]  U  aa4ilinB  la  wbal  t%m  ba  rarrlnl  b;  Ihr  hailrrir* 
Bad  tbo  troapa.  will  b*  rarrifd  >ilh(b*  park,  in  caioan*.  or  ia  ti.atmtfnti'. 

Tba  fallowlBit  Farriaini  aad  (inrr*.  In  du*  prapntlluB,  BCCoHinK  la  Hr- 
fitBBtaB.  will  alM  r>im  pari*  of  ib*  irM-park.  >ii.  :  — 

llfart  ftit-ramfn,  1  lo  rarb  fi*ld-hall»r;. 

Trmnlliiif-t'argr',  t  ) 

/htt^  W»f»;.    \t.  I  "'"•  "' 

ttftn  t^iri,  '■»  la  rarb  hal  Ir 

l^r.  Ml—,  at  la  rarb  haiir 


■t  of  *ach. 


i  Id  iiur 


(iuapo-lrr. 

Pritiiaa-priMm  for  raan- 

(•uipbar 

Kouirra  jam. 

f-barnnl 

i'.rfion  yarn. 

Uhar..ar,.pa|*t 

filu*. 

rMTwiaioa  aapo  for  imal)  nma. 

ORDNANOK  HAMIIAL. 


SIEQE-TRAIN. 
and  kind  of  cftanon  for  k  tiage-traiD  moat  be 
IB  of  each  cue  ;  bat  tbe  followitig  geoanl  principln 
ubserred  in  BHBigDing  the  propanJon  of  difFerent  kiada  >d(]  ckU 
d  ibc  rrUtivg  quantity  of  olher  aupplics,  tot  a  train  af  100  piao 
Jiinnce. 

Cannon. 

f  24'pdT abont  ona-half  of  the  vhola  Bumbar 

ODe-lanlh  •■  

one-fonrUi  "  

ona-aighlh  "  >..- 


.18-pdr.  or  12-pdr- 

EBH,  S-in.  siege 

I  lO-iQ.  Biefc..- 

■*-X   8-in.  Bicge "     

s  MoBTARii,  in  addition  to  the  100  piecel. 


BUOE-TEAIK.  866 

For  mA  SUag-Mrt,  Urge. 2 

MOth 


Fob  Orvt.... 


••  •« 


ToUl,  BbooL. ^...  1,900  kortM. 

Ptofect{ie$  and  Ammunition. 

Rouad  ^  800  to  o^h  24-|Klr 40.000 

■kot.    i  1,000  to  OMb  18  and  12  pdr 10.000 

Orttptaiide«iiitt«rtttrttpp€d,20roand»toeAchpieco  1,200 
Spkeiicml  caao  ttrappod,  20  roiuidt  to  oacb  pioct...       1,200 

!8b«lls,  800  to  oseb  8-iiicb  bowititr.. 20,000 
Caobten  iirappod,  6  to  oacb. 125 

SpbtrioU  CMo  strappwi,  20  to  mA^ 600 

{000  BboUf  to  oaeb  lO-iseb.. 7,200 
800  •*  ••  8-ladi. 2,400 
200      ••          ••       Cooborn 1,200 

GmmpMmdtr,  in  barroUi Ibo.  600,000 

Coaipvtiaf  for  oaeb  24-poundor  round  ahoC,  0B«-tblrd  tbe  woigbt  of  ahoi. 

18  ft  12  pdr.          **         oiio-fo«irtJi        •*  •• 
grapo,   eanUtcr,   and   ipberical   eato,   oao-aiitb  tbo 
wtigbt  of  iboi. 
**               **       round  of  bowitsor  aaaittmitioa  6  Iba.  > 
KVUebmorUr 7  ..    ?tael»<15ngefc.fi, 

8-iocli  »orUr 8-1     »'  •»••" 

Coebonu. ) 

CMrtri4f9  W#»,  1  for  oaeb  rouad. 

Ctrtrwdft  f /<r.  buadloa ^ 200 

irWt,— baj  wads,  »adt  in  tbe  ftold. 

•Votr-flMlrA «.^ Iba.        600 

i'mr^ffB « 200 

Fttt«§,  4  more  tbaa  tbo  nnaiber  of  tbellt 85.000 

W0n4en  h^iiomu  mmd  ra^.  for  ftrinf  imall  tbelU ^..^     1,200 

yneUtm-yrttmert,  fat  gun*  and  bo«itt«r*.  1 1  to  caob  round. 

Cmrirt4f*9/0r  itmli  ^mrft,  oOli  round*  to  eacb. 

Cmrtndgt0,  fotrdfr,  y€rtm»»t0m'emp§^  ^m4  Ihi4,  for  inMll  arm*,  according  to 

tb«  fore*  of  tbe  armj. 
Moot  of  tbo  ammunition  ii  tranaporttd  bj  birad  wagona. 


••  ««  «« 


OBDMANOK   MANVAL. 

ImptemenU  and  Equipmentt. 


a  llnnilnpikee — 2  spsre. 

2  Tiilic-poucliP*. 

I  tiunnor'Bperp«ndicQlftrlo1Gpiecei. 

1  Veiil-punch  Id  3  piNca. 

2  Thumb- Ml nllx. 

2  l>riining-wir«3 — 1  gptre. 
1  Gunner's  giiulct. 


1  BrMch-night. 
1  Veni-eoTcr. 
1  Wuer-bDcket. 

1  Broam. 

2  Cbocks. 

2  Linf  krda  for  friciion-primi 

I  PiKS  of  chalk. 

1  Wrench  to  6  pieces. 

1  Short  ivller. 

1  TrMe-rope. 


a«wUmr. 

-^ 

7-2  tpira 

2 

1 

2— l>p«r« 

2-l>p.r« 

Thumb-slall _ 

Priming-wimB  _ „ , 

S-I.p«. 

■ 
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Betim  ft»d  wtlghU,  or  •  tpriag  btlaae*,  Atantl,  Mi  of  powiUr-mi 
•f  8  «!••,  ft»d  fttB*-«xtnetor,  to  m«Ii  batUrj-BagMino. 

Tht  aoMbor  of  iapltaMBU  moat  bo  proporiloaod  to  tbo  wbolo  aoabor 
of  ipui-ooiTUges,  iBclodisg  the  tparo  ourUget. 

Omt  imr^hmekH  to  o»eb  trmTclliag  earrUgo. 

Jfat/orm$, 

For  gttM  aad  bowUton 1-lOtb  tporo. 

For  aortart. •  l-8tb     do. 

EmbraMurt*  Shmtien, 
For  batf  tbo  numbor  of  guai  aad  bowitiort. 

Spare  J\irti  of  CarnagtB, 

Pioyoitioa  to  tbo  aombor  of  parts  ia  tbo  earriagoo: — 

Platlrt  for  tiogo-oarriagoo ^ l*SOtb. 

Vota  aad  waobors,  asoortod. l*10ib. 

liaeb-piaa. l-6tb. 

AxW-lroofl l-20tb. 

WbooU Mfitb. 

Hbooldor 1.20ib. 


I 


Aalo-waobcra  ....  ^  ^^* 

Liacb l-10tb« 

Cap-oquarto l-16tb. 

Poloi.  oao-balf  iroaod l-4tb. 

Kloratiag-oertwt 14kb. 

Loadiag-baro,  OBohalf  iroaod 1*Ml 

8paro  parta  of  idd-carriagoo,  ao  for  iold-battrrioa. 

TiwUtrr  and  oiKrr  MateriahfijT  Ripairt. 

FroportioB  to  tbe  aambcr  of  parts  tbat  oator  iato  ibo  ooaotmctioa  of 
tbo  carriagoo: — 

Axb>bodioo  for  siogo-oarriagoo,  1-Mtb ;  Broocb-bololoro,  l-20lb ;  Cbioki, 
l-JKHb:  FolUos,  l-Mtb;  Spokaa,  l-«Hh;  Fork-nddlta,  l-^Oib:  Poloa, 
l-Smb;  Houado,  l.20tb:  8pliater-bar«,  l-20tb:  Loadiag-baro,  MOlb; 
Sqaaro  timbor  of  various  scaatliag— Plaak— Woodoa  parts  of  BMrtar- 
wagoat;  of  each  l-'J(Hh. 

Bar-iroa.  asM>rt#d,  M)  lbs.  to  a  piece,  8,000  Iba. ;  8teol.  r»  lbs.  to  a  ploot, 
600  lbs. ;  8be«t  Iroa,  M  sbeots ;  Iroa  wire.  400  lbs. ;  Tia,  2:25  abfots ; 
Kails,  assort  sd,  800  lbs. ;  Scrsws,  assorted,  6  grooa. 

Markimf9  and  Ropn. 

7  Olas,  wiib  tackle,  eoaiplslo:  10  LsYor-Jscks;  14  Screw-Jacks ;  6  Ltll- 
lag-Jacks ;  20  Wbeolbarrows,  1-lkb  for  sbtlU;  T  Ha»4-Vixt««%\ 

SI 
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for  weigbinf ;  10  Sp«Te  gin-fitlU;  75  Double  prolongei;  T5  Binglv  fn- 
longea;  Drif-ropo,  200;  2}-inefa  rope,  MO  fklfaom*;  Men'a  hkracM.  <i*: 
Small  TOpra,  200  Iba, ;  Twine,  of  Tkiioas  riiM,  fO  lb*. 

TooU. 

Setiof  carriagc-makrr'aand  bUeksmith's  tooli: — Pioneer'i  loolj,forib> 
aTlilUr^slonr,  40  toapiece,  Hfl.OOO;  of  which  1,600  ipadci.JTUihaf*!^ 
2,000  maltoaki,  130  picki— Spara  tool-handle*,  ona-half. 

Axes,  C  lo  a  piece,  500;  Bill-booki,  2  lo  a  pi«e«,  300;  Ssn,  Tuiou 
kinds,  100;  10-foot  roda.  2-foot  rulee,  maion'a  leTali,  CO  of  «*ttti  ManU, 
21)0;  Seythes,  8;  Miaer'e  tooIi;  Baehela. 

Laboratory  Tooli  and  Materiah. 
2  Sets  of  Laboratory  tools.    [See  page  83S.) 

Nitre.  puWeriied 1,6110  lbs.    |  Twine fioib*. 

Sulphur,  pulieriied -     100    "      |  Tarred  rop«-jani -  20<l    - 

rhari^nal.  pdWfriied.,..-     HW    ' 


AtMAXK3IT  or  FUftTUTlCATIONS. 


ARMAMENT  OP  FORTIFICATIONS. 

Tli«  kind  umI  auaber  of  pieett  of  ordoMieo  required  for  the  amaBWii 
•f  tmeh  of  tke  fortiflemtions  are  preecribod  hy  the  War  Uepartmeat,  aeeord- 
tag  to  the  character  and  eiteat  of  each  work. 

The  carriages,  amauaitioa,  iaipleneata,  eqaipmenta,  aad  other  eappliet, 
f^  a  fort  placed  oa  the  war  entablithaieBt,  maj  be  proportioaed  to  tha 
■aaiber  of  pleeea  oa  the  foUowiag  geaeral  priaeiplea.  the  appliealioa  of 
which  maft,  howerer,  be  regulated  bj  the  iaiportaace  of  the  poeitioa  aad 
bjr  the  peculiar  eircunfltaacee  of  eaeh  ease. 


t  Par  oClMr  Umi 


CWTMC^a 


Pbr»emit<iratMk.  I 


Taiieaiate.... 
^  .       llarbette..... 

^•■■-^■*-  Hiege , 

••^"•-        Fields 

M<irtar-be«l«  ' 
Treach-carta.     for     ad>  i 

▼aacvd  W(»rke | 

Kliag-carte 

Tumbrilt  or  haad-carta.. 
CaSaeoafl 

Forgea,  trarelltag    (be> 
aidaa  penaaaeat  forget ) 

aaarxiTion. 

Far  each  IfVia.  columb. 
For  each  ipia  aad  tea- 

coa«t  howtiieraadH-ia. 

coloabiad 

Far  eaeh  d4.p<lr.  howitier 
For  each  «iege-howitier   ' 
For  each  It^ia.  mortar... 
For  each  a^rtar ...........  ! 

For   each    K-ia.   aioiiar, 

aad  t%M>horn 


l^h 

I-Sd 

l-3d 

l-3d 

l-4th 

1  to  20  pieeea. 
1  to  2>'»  pieces. 
1  to  20  piece*. 
1  to  eacB  field* 
piece. 

1  to  80  pieces  of 
all  kioda. 

400roaads. 


MOth.. 

1-aoth.. 

MUth.. 


...  ! 


-  I   • 


MOth.... 


1  to  2.**  pieces. 
1  to  20  pieces.' 


thaatha 
of 


pi 


HOO 

too 

mio 

40U 


•• 


•  4 


•  « 


•  • 


250roaada.  .1-20th)  Orapa 
100     •* ....  d-Sd     y  aad 


>  200 

I  too 


«« 


•• 


ll-SUlhjeaaisC«r. 


GOO 


*« 


I 


Raaipsrt  grenades,  SOO  to  a  fVoat  of  attack. 

For  each  piece  of  artiUerjr  of  a  fleld-bauerj  for  aortlas,  200  rouads. 
C/m/Hvr^r.— The  qaaaliij  of  aaaaoa-powder  aaj  be  calculated  oa  tha 
folloaiag  principles: 

For  each  charge  of  a  ga»— |  of  tba  weight  of  the  ahoC 

10-lach  caluabiad,        ]6Iba. 


OUm ARO  MAHUAL. 


rewhclurfeo 

24-pdr.  howitier.              3    " 

S-iuch  ai«gt^hQwili«r,  4    •• 

8-ioch          "        *•            8    " 

••           •• 

lO-iDch  morlmr,  light,        7    " 

10-ioch      "        ho»Ty,    16    " 

b>ehidlBslh.<h«t* 

8-iDch      "                         3    •• 

of  ih«  9h*a. 

18-inck      ■•                       30    " 

CoehorQ    "                         i   " 

To  »put :  Tor  mining,  Grevorkt,  uid  WMte,  ^  of  tb«  whole,  i&elndiBg  • 
proportion  of  mekled  powder  and  iti  eomponentt,  pnlTeriud. 
Faiti,  \  mor«  (ban  the  nainber  of  ibelli. 
Sloa-nalch,  4  Ibi.  to  a  pieoc. 
Cannon  carlridgt-paptr,  1  sheet  to  •  round. 
Saboli. 

Woodtrt  botloau  for  mortare  firing  grenades. 
PorifirtM,  I  to  200  rounds. 
FriclioH-priBitrt,  I J  the  oninber  of  roundi. 

Smalt  Ann*. 


KMALL  AtMft. 


a7i 


roB   UACW  BOWITIEE. 

Tb«  ram*  at  for  a  fpin,  omitting 

^M>6o<,  aa4  adding : 
1  llaverMck. 
I  FuM-Mlter. 
1  Fui^-mallet. 

1  Fai*^straotor.  to  6  |»iceca. 
I  QaailraAt. 


FOB   BAC«  COLrMBIAD. 

The  fame  aa  for  a  howitier,  adding, 
for  tbooo  of  modal  1844, 

1  WooUoa  »pooga«  of  tbo  diamttar 
of  tha  bore,  to  3  gunt. 


fOB  BACB   MOBTAB. 


1  Hponge  and  rammer. 
A  Handiipikea — 4  tbod. 
I  flaTrr«ack. 

1  Tttbe-poaeb. 

2  Frimtng-wiret. 

1  Veat'paacb,  to  S  piacae. 
1  Ganaer's  gimlet. 
1  Qaadraot. 

1  PlommeC 

2  PointiBg-itakaa. 
2Q«oiBe. 

1  Tampion. 

2  Laa/ard«  for  frietion-primere. 


1  Pair  BbaU-booka. 

1  Seraper. 

1  Bpatttla. 

1  Pair  gunner*s  tlaeTea. 

1  Wiper. 

1  Fuse-eetter. 

1  MaUai. 

1  Fuia-eaw. 

1  Fuie-eitraetor,  to  6 

1  Baaket. 

1  Broom. 

1  Tarpaalin. 
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•• 


2  Rammert  and  spongea — 1  upare. 
2  Sponge  eo? ere  1 

1  Eoller-bar. 

2  ManoroTring-bandApikee. 
I  Qnnner'a  baYereaek. 

1  Bndge- barrel. 

2  Tiiba*noarbea. 
2  Tbomb-eulU— 1  spara. 
2  Primlng-wirea— 1  epare. 


1  Qunaer'o  gimlet. 

1  Breaeb-aigbL 

2  Laojarde  for  friction-primera. 
1  Waier^bnekel. 

1  f  ate-€tttter. 

1  Vent^pnnab. 

1  Venl-oafer. 

1  Tompion  and  etrap. 

1  Broom. 


Fob  BACB  CA«BMATB-CABBiAoa.  (vooden,  inalndiBg  tba  apara  earriagaa,) 
2truek-bara;  2eboelu:  1  broom. 

Fob    BACM   BABBBm<CABBIA«B,    { 

1  tarpaulin,  or  otber  eorar;  1  plalform 


)  2  mnnaMering 
1  mmU;  iftbapklf< 


banai 


Fob  BACM  IBOB  oabbiaob,  2  maneHtfrinf-bniB;  2  pinab-bafa;  1  bmm- 
larriBg-bandApike;  2  wreacbee ;  1  elemiing-bnr  §u  calnmbiada. 

Fob  BACM  tiBOB-CABBiAOB,  4  bandoptket ;  1  amal;  1  platform. 

Fob  bacu  roLcnatAp  babbbttb-cabbiagb,  (vaaden,)  4  mMk-bnre;  2 
ian«aYring-bare ;  1  ■  healing  bar. 
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Spare  Parttfor  Repair  of  Carriage: 
Proportion  of  the  namber  of  ipars  parta  lo  th«t  of  ilsiUr  pwU  vbkb 
belong  to  the  carriages: — 

Forks  for  IraTersing  wboola  of  barbetts-camagea- 1-SOth. 

Pintles  for  siege-carriage  Umbers ^  I-tUih. 

Pinlles  for  casemato^arriages. l-Sthb. 

Linch-pins l-6lb. 

{for  siege-carriages l-Mlb. 
for  barbetto-earriagts l-Hhk. 
for  casein ate-carriagea l-Wlb. 

Rollers  for  caaemato-carriage* ]-40ib. 

Bolsler-plales,  for  pintlea  not  permanentl;  fixed 1.4'ltb. 

for  Biege-carriagee. l-13ib. 

for  barbette  upper  carriages  (including  rollers)  .„ _  l-30ib. 

Wheels-  forcaaemate  "         - l-40ik. 

for  barbette-ehasaii l-4Utb- 

for  casemate- chasais l-Mlk. 


MIBOKLLAirCOCS  tumiBs.  t7t 

■user's  tools,  MWfft  kvols,  psTior's  nmm^n ;  10-fool  rods ;  2-foot  nilt« ; 
%k9  aamber  of  ootfli  kind  to  bo  regulatod  bj  tbo  portieuUr  clrcooislaiicot 
•f  oocli  eoM. 

TuoU  and  Mattrtalt/ur  Firrwork$, 
(8«o  Cluptor  X.) 

Lobormtorj  tools  ad4  mAtorisb,  sceordiBg  to  tli#  oitcat  sod  rosonrees  of 
Um  fort.    800  tlio  proportion  of  tkooo  for  a  siogo-traia. 

For  each  might  of  a  steg«,  or  for  each  aigbt  on  whkb  the  guas  will  pro- 
bablj  bo  sorred,  hara  6  tarrad  Uaks  to  each  picco  moaatcd  oa  tho  ram* 
parts  of  a  froat  of  attack,  or  of  a  soa-«oast  batterj,  and  6  f  ra-balls  for  a 
fkoot  of  attack. 

Sigaal-roekots,  torches,  rock- Art,  fte.,  accordiag  to  drewastaacai. 

ImsirumrnUf  Booktf  and  Staiionery. 
Accordiag  to  the  character  aad  eiteat  of  tbo  fori — Boa  Aiffr-TV««a. 

MUcellanfauM  Suj^fUim, 

Tfaabor,  plaak,  and  boards;  wood  for  sabots,  Ihadasa,  gabioas,  ttc. 
PWkacs :  coal,  6  toas  to  a  fbrga ;  grease,  griadstoaea.  raapart-gratea,  2  to 
each  pioco  oa  the  raoiparts ;  saad-bags,  for  tho  battorlas  of  the  froat  of 
attack ;  laatera,  1  to  each  piece ;  caadlea,  oil,  f  re-oaglao  aad  backets. 

FfdifitetB  fonaiag  a  part  of  tho  anaaaaat  of  a  foHiicatioa  shoold 
bo  provided  with  their  eaiosoas,  aaiaiaaitloa,  etc,  as  for  aerrlce  la  tha 
Md. 


ORDKA^ICK   MAHtlAL. 


CUAPTER  TWELFTH. 

XECHAIICAL    K&VIEirTSII. 

T]<  K  iatroduction  here  or  «  f«w  of  the  m 
Treti  with  heavy  guns,  for  mounting  and  diBmounliDg,  «le.,  it  »  b«U***d, 
will  proTe  eoDTeoiCDt.  For  full  directioni  for  the  mancEnTTei  of  ht»Tj 
urdnance,  eee  "  IIkavt  Aktillebi." 

KiwU,  and  the  Manner  of  T^iny  ittem.  (Plate  S3.) 

I.nop. — Bend  tho  rope  Bo  u  to  bring  Ihi  bnnchM  near  to  e*eb  «lk«r, 
without  croaaing  them. 

IlALr-HiTi-ii. — Bend  th«  rope,  croiiiDg  one  branch  oTcr  tb«  othrr. 

Simple  Knot. — Form  a  half-hitch  i  turn  one  end  around  the  other,  paw- 
ing it  through  the  balf>hilch ;  close  it  b;  drawing  the  two  end*. 

SiKPLK  Daiw-KNOT,  Or  Bow-KXOT Form  a  half-hiich;    make  a  loop 

wilh  one  end;   turn  this  loop  arouud  the  other  part,  lo  ai  to  pai<  it  in  tbe 
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ABTiricBB*t  Emot,  or  two  HAi.r-BiTcaBS. — Ist  Mttk^d:  Make  two  luUf* 
khckM  mmr  to  ooeli  otlior,  bat  ia  eonirmrj  dirtetions ;  tk*t  is,  if  ih%  froo 
9md  of  OBO  kalf-hitok  eroot  o^om  thai  port  of  tlio  ropo  which  it  botwooa 
tho  hAlf>hitch«o,  tho  frco  port  of  tho  other  holf-hitoh  moat  eroto  um^tr ; 
ploco  thooo  two  holf-hitohofl  ono  os  tho  othor,  oo  that  tho  oada  thall  bo 
oa  iho  iaoido ;  pot  tht  half-hitohoi  OTor  the  ead  of  the  ol^oet  to  which  tho 
ropo  it  to  bo  fhotoaod«  aad  clooe  it. 

2d  Mtik^d:  To  fMtoa  a  ropo  to  a  picket,  kcopfog  it  itretched,  take  a  tora 
aroaad  tho  pickoi  with  the  free  ead,  aad  briag  it  back  nader  the  etaadiaf 
part ;  take  a  ooeoDd  torn  abore  the  flrot  with  tho  aaaie  ead,  patatag  tho^ 
Anoo  ead  botwooa  the  laet  tara  aad  the  tied  part ;  olooo  it  bj  drawiag  oa 
tho  free  ead. 

td  Mttkod:  Fona  a  half-hitch,  with  the  free  ead  beaeath ;  place  it  orer 
tho  head  of  tho  picket;  fona  a  tocoad  half-hitch,  tho  free  ead  beaeath; 
ptaeo  it  oTcr  tho  picket,  above  the  flrtt ;  olooo  it. 

MAOur*  HiTca. — Take  a  tara  aroaad  the  picket  with  the  froo  oad^ 
aad  briag  it  back  above  the  etaadiag  part ;  take  a  eecoad  tara  witk  tho 
■MM  oftd,  aad  briag  it  back  aador  the  etaadiag  paH;  BMko  with  this 
ead  a  half-hiieh,  the  free  ead  beiag  aadoraoatk ;  plaoo  thie  half-hitoh  over 
tfco  picket ;  olooo  it  bj  drawiag  oa  the  ftroe  ead. 

Thie  kaot  diiiMa  frooi  the  artiftoar*s  kaot,  bj  havlag  ikrm  toraa  aroaad 
the  picket,  iaetoad  of  two. 

Maoatao  Kaor,  wrra  HALr-aiTCBBO. — To  fSMtoa  a  ropo  to  a  picket  bj 
half-hiiohoe,  take  two  toras  aroaad  the  picket,  aad  briag  the  fHo  ead 
bark  aloag  tho  otaadiBg  part ;  take  a  tara  with  the  free  cad  aroaad  tao 
•laadtag  part,  aad  paeo  it  through  the  half- hitch  that  formed ;  make  a 
•ocoad  half-hitch  bj  croeeiag  the  free  ead  agaia  over  the  etaadiag  part, 
aad  poeaiag  the  free  ead  throogh  the  half-hitch ;  tie  the  ead  to  the  etaad- 
iag part  with  laehiag-cord,  if  aeceeoarj. 

Ratxiaa  Hirca. — To  tie  a  rope  to  aaothor  which  ie  etretchod,  eroee  the 
ead  of  tho  froo  ropo  oa  tho  ■tretehod  oao,  aad  lake  a  tara  aroaad  U  froai 
aboTo  dowaward,  aad  briag  bock  thi«  ead  ia  the  acute  aaglo  formed  bj  tho 
two  ropeo;  take  a  eocoad  tara  ia  tho  tame  aiaaaer;  a^ke  a  half-hitch 
with  the  ftroe  ead  aroaad  the  stretched  rope,  aad  thea  a  secoad  half-hitoh 
above  tho  tarms  alroadj  formed;   lie  the  ead  to  the  ropo  with  lashiag- 


AscMoa  EsoT. — To  futea  a  rope  to  a  Hag,  pase  the  rope  throogh  tho 
riag  twiee ;  amko  a  half-hitch  aroaad  the  ftaadlag  part  aad  the  part  fbran 
lag  the  seeoad  tara ;  OMke  a  secoad  hsIf-hUch  below  the  iret ;  tie  tho 
ohon  ead  to  the  ttaadiag  part,  if  aooeoeary. 

CArtTAS  EsoT.--To  fhetoa  the  gia-fall,  for  iastaaeo,  to  the  haadlee  of  a 
gaa,  aMke  a  half-hltah  bj  trissiag  the  ttm  ead  oa  the  part  oomiag  froai 
tba  head  of  tho  gia ;  paaa  tbt  ftroe  ead  throogh  tho  haadloe  aad  throa^^ 
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the  1i>tf-Lileh  Trom  bennth  upward ;  pui  the  ei 

pari,  laniing  it  between  tha  ittnilitiK  part  and  the  part  IcadiDg  t»  the 

handle ;  pass  it  in  the  loop  from  aboTe  downward ;  draw  it  eloM. 

Crown. — Take  the  rape  and  fonn  a  coil  of  tb«  liie  reqnircd,  sad  witk 
the  free  end  wrap  the  seTcral  etraads  forming  the  Goil,  aad  fkaUn  Iba  iwa 
ends  b;  s  square  kuot. 

f>[iciBT  SrLicK. — Unlnj  about  one  faot  of  the  entli  of  tba  two  npn.  A  aad 
B,  lliat  are  to  be  epUccd;  bring  Ihe  ends  together,  Mlbattbe  itranda  of  one 
Tope  shall  be  between  Ibose  of  the  other.  Holding  the  ropt  A  in  the  left 
hand,  for  inalance.  crosi  each  ilrand  of  this  rope  orer  Ihe  atrand  of  Ihe  other 
lliat  is  to  its  left,  and  posi  each  strand  of  the  rope  A,  bj  meaiiB  of  a  mar- 
liue-spike,  under  the  strand  D  lo  the  left  of  that  wiiieh  it  erosied ;  draw 
hiir<l  on  each  strand  thus  Mtrrtd;  do  the  same  thing  with  the  *tr«dda  of 
Ihe  rope  B.  To  giTe  greater  strength  to  Ibc  iplice.  pais  agun  each  ilraal 
over  ihut  to  its  left  and  under  Ihe  one  to  the  left  of  thia  la«i :  cut  ol  th* 
proj«cliag  ends.      This  splice  will  not  pass  through  the  throat  of  the 

hiixr.  Splice. — UdIbj'  about  20  inches  of  each  rope;  bring  ibcn  toge- 
tlicr  as  in  the  short  splice ;  nula;  one  of  the  sirandii  of  A,  and  re|iUe>  ii 
bj'  the  corresponding  slraiid  of  B ;  cross  Ihe  end  of  this  laat  ilrand  onr 
the  replaced  strand,  and  |>ain  them,  each  on  its  own  side,  under  the  a^ioia- 
indii;  replace,  in  Ihc  same  wa;,  each  strand  of  one  rope  hf  at 
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To  TVtmjpofl  a  Field- FUct  b^  muamto/a  LimUr. 

iHUek  lli«  proloDg* ;  pUc«  t^  limber  ovtr  Uie  piece,  eo  thAt  the  pinile- 
iMok  alieU  be  oT«r  tbe  baacUei,  (or  oTer  the  reer  of  the  trunniooe,)  witb 
tbe  breecb  toward  tbe  pole:  run  «  beadspike  into  tbe  bore  and  raise  the 
cbaae:  laeh  the  piece  to  the  pintle-book  with  tbe  proloage.  bj  petting  tbe 
ring  of  tbe  proloage  twice  through  the  handles  (or  around  tbe  piece  in  rear 
of  tbe  Imnnions)  and  over  tbe  ptnt]e-bo«»k. 

With  the  loose  end  of  tbe  prolonge,  lash  tbe  caecable  to  tbe  fork  of  tbe 
Bwiber. 

Tbe  gun  »a/  be  placed  on  blocks  at  tbe  proper  height,  and  then  lasbed 
le  tbe  limber  as  before. 

To  Ski/i  a  n mm  from  ike  Tmnnifm^IIoIeM  to  its  Trarrttifig'Bed. 

Limber  op;  remove  the  cap-squares  and  chock  tbe  wheels  front  aad 
rear;  place  the  short  roller  under  tbe  reinforce;  attach  the  trace-rope  at 
Ite  middle  to  the  cascabic  bj  two  half-bitches;  cross  two  handspikes  undrr 
ibe  one  in  tbe  bore ;  liA  and  push  at  the  muule  and  haul  on  tbe  rope  until 
tbe  imnnions  are  oeer  their  traTclling-positlon ;  raise  tbe  chase,  bring  for- 
ward the  roller  to  tbe  bead  of  tbe  stock,  and  lower  tbe  ebase  upon  it ;  raise 
tbe  ebase  again  ;  remove  tbe  roller,  and  lower  tbe  chase  upon  tbe  stock  ; 
••k*  eff  tbe  rope ;  replace  tbe  cap-squaree  ;  insert  tbe  elevaling-screw  from 
>elew.  andlaab  it. 

Wtik  tkt  Liftmf-J9ek,'~T\MC9  tbe  Jack  under  tbe  swell  of  the  muttle; 
rmiee  the  ebase ;  place  a  half-block  on  the  bead  of  tbe  stock ;  take  a  second 
lift,  and  place  two  rollers  on  the  stock,  one  Jnet  In  rear  of  tbe  trunnion* 
tbe  other  under  tbe  retnforee ;  chock  tbe  Utter  toward  tbe  muule,  and 
remeee  tbe  balf-blocka ;  haul  on  tbe  rope  attached  to  tbe  eaecable,  and 
bring  tbe  breech  over  tbe  bolster :  chock  tbe  rear  roller ;  plaee  tbe  Jack 
under  tbe  muule,  and  remote  tbe  rollers. 


Tn  Skiji  n  Gun  frvm  it»  TrureUimj.  IM  to  tke  TrHmniom'IitJ^M. 

rhock  tbe  wheels  front  and  rear;  remuve  tbe  eap-squaree;  raise  tbe 
ebaee  and  insert  tbo  abort  roller  undrr  ibe  trwnalone ;  atiaob  tbe  rope  bj 
lu  middle  to  the  caeeable;  bear  down  tbe  mustle,  and,  aa  the  piece  roUa 
forward,  guide  tbe  truanioas  into  their  boles  bj  means  of  tbe  rope ;  rem  sea 
tbe  short  roller. 

A  bewitser  is  sbifled  to  and  fW>m  Its  travelltag-bsd  by  the  same  sseaaa, 
eieept  that  Ibe  baadepike  in  Ibe  bore  is  chocked  aboee  and  below  for  raising 
tJm  ebaee.  tbe  lower  eboek  beiag  placed  alieat  IN  inebee  in  the  bore.  Tbe 
eertical  diameter  of  the  short  r«>llcr  •b<vuld  be  jutt  forward  of  the  rimbai 


878  obdnanck  hanuai^ 

uan4Xi;tbe8  with  oins. 

Implihbiiti. — 2fin-luiiidtpiiet ;  I  giti-/all/or  liiyt-fiK,  i-iaeh  rep«,  90(M 
long;  1  gin-fall  for  cttttmelt  or  garruoit  gin,  {r-Inch  TOpe,  ISO  fMt  IttBg:  I 
traci-Topr,  2.25  inohcB  round,  80  fMt  long;  2  Juluy-rofM,  12  fM(  \»m%;  1 

hammtr. 

To  Put  the  Field  or  Siege  (?in  tog^ker. 

Iaj  the  leg*  on  the  grouod,  outer  sidea  down,  in  portion  b>  ncciT*  (he 

Bhe*TM,  brioei,  windUu,  uid  pr;-pole.     Pat  th«M  in  pUoa,  Bkd  k«j  the 

To  Reeee  the  FaU. 

Raiie  the  prj-pole  ;  mn  one  end  of  the  fall  throagh  the  left  ihesTC  tnm 

below ;  pan  it  through  the  puUej  which  is  hooked  ta  the  middle  biew, 

and  thence  through  the  right  ebMTe,  seonHug  it  to  the  pnlier  or  to  the 

middle  iTMe. 

To  Raiw.  the  FieM-Oin. 

One  man  places  hi*  foot  on  the  lower  brace,  bolde  the  feet  of  the  gia  ia 

place,  and  Bteadies  the  pTy-pole,    Six  men  leiie  the  legs  and  ntiae  the  gin. 

To  .Vote  the  Field-Gm  when  Raited. 
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1h  Miim  the  Cnarmat'  or  Garrimm  Oin. 
Laah  IhB  prj-lmle  to  tbc  niipcr  braev  lo  kMp  lb«  gin  frOH  iprMdlng. 
FMtr  WM  Uy  boM  of  caeh  Ifk  bdiI  mora  them ;  (hen  mo««  Ibt  prj-paU. 

T»  M-mut  a  I'ircf  bg  Mtan*  »/ a  Otm. 

PUe*  tk*  )ti>  with  ill  pullcTn  rlirvcilj  otrr  Ihe  Imnaianii,  and  the  foot 
of  Iho  pry-polo  kiwul  ibiriHD  Tfci  from  Iho  lower  brace.  Remon  tha  rap- 
•qnon*.  nia  ft  baDilapike  into  (be  bor*.  fuien  ibe  aliBK  lo  U  and  OTcr 
tbw  cmmUo,  aad  hoak  iho  faMrj  («  II,  Jul  In  rear  of  Iha  traaniona. 
0ia>^  Ibo  gn  with  the  bao'lapika  tn  tbo  baT«,  paaa  Iho  runatsf  ond 
of  Ibo  fall  from  Iba  oulaide  un<ler  Ibe  vindlaat.  anil  lahs  Ibrao  taral 
with  it  froaa  lb*  ri|[bi  lo  the  left  aroand  Ibe  left  of  ih«  wiadUta,  and  hold 
Ihal  lo  Iha  end  of  ibo  rope.  Wurh  the  vindlaM  aod  raiaa  Iha  guD  lo  tho 
Wi aired  bolgbl.  Rrinx  op  Iho  rarriafe  naiil  ibo  ImnoloB-holei  art 
diroMl;  ander  ihe  trunninna.  Slack  of  the  fall  dlowlj'.  aod  let  tbo  Inw- 
mioao  doaeoad  into  ibcir  kcloa.     l>at  os  iho  rap-oquarae. 

>■■*■!. — Th*  piece  na;  boalnog  wiiha  ahoil  pioeo  of  Topo  paMod  aroaad 
aach  tniaaieo,  kad  iba  eudi  radeBedtogcihcf  oa  the  lopof  ih«  piocoi  ortb* 
IrBaaioa-ringa  maj  b«  pul  un.  Uuuk  ibo  pullej  to  ibii  aUDg,  or  to  Ibo 
Irvakioa-riDg*.  bear  dowa  wiih  ooa  or  two  »ca  oa  lb*  baadipikoo  ia  ibo 
ban  la  balaaca  Iba  pice*,  aod  taue  it  lo  tho  proper  beighl.  Place  a  haad- 
^Iko  ia  iba  tnuMloa-hoIeo,  mad  a  block  oa  Iba  atuck  1«  rfeci«o  the  broerb. 
Lawar  tb«  gua,  tbalraanioaidirecilf  sTcr  ibo  Irannioa-bolea,  until  it  re>i> 
apoa  ib«  baadapiko.  RenoTa  the  iling  from  Ibo  traaaluaa.  mad  raa  iba 
cvrli^o,  with  tha  gua  on  it.  tMuk  ualil  ibe  heada  of  Ibc  cheek*  are  ia  rear 
of  a  pirpaaJienlar  let  fall  from  the  bead  of  tha  gia.  Paaa  tbo  iliai  arouad 
tbo  ckaao,  hook  iba  pallef  t<i  it,  aad  work  tbo  gia  to  rolieir  the  weight  oa 
tbo  baadopika.  UemoTc  ii,  aa<l  luarr  ibe  Iruaaioaa  lata  tboir  place*.  Dear 
4owa  tbo  ■■*■■•,  and  ramofo  the  block  frvm  nader  Ibe  broecb. 

To  DUm<.w»l  .1  I'iWf  fcy  Mramt  „fn  Oin. 
riaoo  tbo  gla  aa  for  laanDiioit  the  gao,  reuere  tbo  cap-aquarea,  put  oa 
tba  iliag,  ralae  Ibe  gua  am  of  ihe  iruoniuo'bulaa,  ma  out  tbo  carriage,  aad 
alack  off  graJaallj  Iv  Iswrr  ibe  gun  li>  Ibe  yrouad. 

r«  Shift  l/u-  Fall. 
Ororbanl  tha  looea  end  »f  Ihe  fall,  and  maka  •  dualde  hitck  with  it 
aroaad  Ute  leg  of  ibe  gla  below  ihe  li.wtr  crux-bar,  paeaiait  ibe  cad  iaiida 
af  iba  wladlaaa  aad  brace*  lo  a  nan  aiuuaird  aa  ibo  wiadla**.  wtio  mahee 
Wtib  It  a  relliag  bilrh  on  (be  alaadiog  pari  of  Ibe  tall  Bear  Ibe  u|.per 
bra«*.  Wack  off  nolil  Ibe  wrigtn  bean  un  ibe  end  i>f  Ibe  fall,  aad  elip 
(ho  rape  to  the  oibrr  ead  of  ibr  aindU**  -.  at  ihr  (laading  pan  uf  iLc  lall 
Maj  balaabed  to  the  Icf  atwtc  ihe  aindlaii  a!ib  a  WAlltu^. 
11 
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0  CaarnuiltfO 


w 

^^H        Tr*ver»a  ilie  cnirjag*  la  an*  nUtt ;  plx*  'Its  gun  do  tilook*,  or  ■ 
^^f     Iruok,  ucar  Uic  middle  uf  (lie  CMcmtlv,  ilie  muul«  toward  lb*  ■mbT 

and  ihc  gin  over  the  gun  and  cftrriagt ;  tfas  laii«r  on  ilie  nido  of  iW  ^tf 
pole.  Sling  Uio  gun,  and  work  iht  gin  until  Iho  gun  ii  niHil  sulGniailj 
higb  la  iraTcne   Il>«  ehuaU   under  il ;    plact  III*  earna|t  mi   IhM  tk« 

I     trunnion -holes  come  el»cll;  umlar  llis  truDnioDii  l(iK«r  tli«  gun  tt 
plocs :  rcmoTC  tho  sling,  and  luke  bwb;  II 
To  prarent  Ihc  paTemcnt  from  being  injured  b;  Ihc  |raltiU|  ■  tl 
wheel,  ur  >  piaee  of  tt-iuch  plank,  with  •  boU  to  rtcclr*  the  pctlal,  la  p 
under  each  fool- 
To  dUiDounL  a  piece,  proeeed  in  Ibe  Inverse  manner. 


To  Luieer  a  Barhettc-Carrta^  from  iu  Vhiunt 
Mintntrd. 


Ihe  Pitts  i 


Plaee  the  piece  in  ballerj,  the  limber  accnralelj  In  the  f 
of  ila  aiii,  about  aix  jnrda  lo  the  rear.  Choek  the  roUatvi  p 
cboeka  upon  the  raila.  near  Iba  inanwuiring-ataplei,  lo  neree  aa  Ailrr 
embnr  under  the  tiaples.  Insert  a  handnpike  in  the  Inire 
with.  Raiao  the  trail  and  pnl  bloekt  on  the  tosgne  under 
tr  lo  the  Iransoni  and  axle-tie.  Raise  the  rearafUie  eh: 
iTone-vheela,  and  lower  the  ehaasis  upon  Ihe  traTerve-ciretr.  Fvra 
acaffolds  one  black  and  a  half  high  on  eaeb  aide  of  tb*  carriage,  under  aaJ 
perpendicular  to  the  chassis,  about  four  inches  In  rear  of  iha  inMill*  mm- 
il  place  Ihe  planks  on  iliem,  ihrnr  inner  e<lg«a  againat  tbi>  rail*  ef 
Ihe  cha'sis.  and  their  front  ends  about  eight  inches  in  fhint  tit  tb*  aaf- 
folds,  be*e!led  aides  up.  Bach  the  Umber  upon  the  planbei  ralaa  tka 
pole  lo  engage  the  pintle  in  the  lunette,  and  then  baar  down  OM  poW;  lu- 
nate Ibe  blocks  from  under  the  trail,  and  ke;  the  pintle, 
wbaeli.  and  run  the  piece  carafultj  down  Iha  planki  to  ihe  tcrrv-pMB,  I 

To  Mount  thK  BarhrUe-Carriitgf  npim  tU  Chaiti: 
Lower  the  rear  of  ihe  chaaaia  opoo  Iba  trarerse-circle,  ■ 
piMt,  linhervd,  accurate!/  in  Ibe  prolongation  of  the  tongu*.  •bao^fl 
jardj  lo  the  rear.     Place  the  plank*  in  poailion.     Embar  with  l««  h 
■pike*  ihrougb  Ibe  wb«U  near  the  lire  under  Ihe  front   nuiara 
biilU;  imbar  with  two  handspikes,  in  a  similar  wa?.  orer  the  r*>r  n 
itin^-buil*.  and  with  tun  more  under  ihe  wheels:  guide  Ibe  pak;  I 
npon  the  bsndspikea  and  at  ihe  limber- « heel ■,  and  back  th«  «Brria|[a  ap 
the  plonks  into  batter; :   chock  Ihe  wheels :  raise  the  trail  aad  jimn  i 
hloch  uniler  and  perpendicular  la  the  Iranaom  and  aale-lie:  ralae  1^  p- 
ttitumgtge  Ihc  ^ntle  troni  the  lunelle;  remore  the  iimber  and  pUnkj . 
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tlM  rmr  of  iIm  ehMiU ;  rrpUe«  Ui«  tr«vcrM-wlMtli  and  prop,  mmd 
Um  Moek  IVoM  nador  tbo  iraatom  and  aslo-tU. 


7*P  Grease  the  Roilert  of  a  BarheUe^Carriage^  the   I\eee   being 

Mimmied, 

Ban  Ike  plt^o  ft^m  bottor/;  pUco  a  kalf-bloek  ItngtkwiM  on  Iko 
cksaaio-imil  in  fhmt,  and  attoikcr  in  rear  of  tke  roller  to  be  greeeed,  vitk 
A  vkcel-ckock  apon  esck  to  verve  ae  a  fdlcmm.  Ember  oa  tkem  end  aadcr 
Ike  frost  ead  rear  maacruTriag-boIis ;  raise  tke  roller  flroa  tke  rail :  moto 
k  akoat  eii  lackee ;  grtaee  Ike  epladle,  aftd  retara  tke  roQer  to  lit  pUee. 
Caker,  ead  pal  oa  tke  vkecl. 

To  Grraat  tke  Forks  of  ike  TraverBe-  Wkeels. 

Raiee  tke  rear  of  tke  ekaeeie ;  remere  Ike  aula  of  Ike  fork-bolla  witk  a 
vreack ;  take  oal  tke  bolts  and  graaae  Ikea. 

BaSAas. — Tke  iroa  fun-«arriagee  kaTo  kolea  for  oiUag  Ike  track-wkeel, 
lraverae*wkeela,  aad  aile-boiee. 

To  Siing  a  Gum,  Ilowiizer,  or  Mt^rtar  on  tke  Cart. 

Back  iIm  earl  over  ike  piece,  tke  pole  toward  tke  kreeck,  and  tke  aile* 
Irae  direellj  over  tke  ironnioaji ;  ckock  ike  vkeela.  Fasten  tke  ndddie  of 
Ike  prokmfe  to  tke  end  of  tke  pole,  and  earrj  one  end  of  il  to  tke  rear  of 
tke  cart ;  raise  tke  pole  bjr  bead  and  b/  meaas  of  ike  proloofe  until  il  is 
nearlj  verltcal,  and  steadjr  it.  Lajr  Ike  aiddle  of  ike  sliag-ckaia  over 
Ike  piece;  carry  eacb  end  around  tke  irannioas,  froai  tke  rear  to  tke 
froat.  aad  kook  tkem  to  tke  asle-kooks,  beiag  careful  to  lake  up  all  tke 
akMk.  Haul  opoa  tke  proloage  until  tke  end  of  Ike  pole  caa  be  reaeked 
bj  band :  seise  and  bear  it  to  tke  ground ;  book  tke  cascable-ckaia  aronnd 
tke  cascabU  in  suck  a  maaaer  ikat  ike  piece  will  swing  level  wken  Ike 
pale  it  koritonial.  Raise  ike  pole  until  It  reals  on  Ike  pole-prop.  Bj 
palling  blocks  under  Ike  piece,  and  repeating  tke  operation,  tke  piece  maj 
be  raiaed  kigker. 

To  hnttr  tke  ISeee. 

Dear  Ike  end  of  ike  poU  to  tke  ground ;  nnkoek  llie  caseakle  ekala,  aad 

allow  tbe  pole  to  rise  geaily  until  il  is  nearly  verti<>al.     If  ibe  pietw  do 

not  resi  apon  tbe  gmuad.  It  mast  be  blocked  up  aad  anHvng.     Tke  ope- 

ralloa  is  rrpeai^  and  Ike  piece  is  lowered  to  ike  ground.     Base  ike  pole 

carefully. 


To  Siimg  a  Mortar  mommimi  om  its  Beii, 
Back  lk#  sliag-eart  ov«r  Ika  mortar,  tke  pale  toward  Ike  breecb,  and 
Ika  atU-irse  dirertly  ovar  iIm  Iraaaisaa;  miaa  iIm  pole  vevtieally ; 
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the  sting-chain  MOuadUicfTonLuiBiKeuvring'bolU;  hook  It  stm  tfca  ask- 
houka,  sDiI  ksul  dowa  the  jioU.  Black  up  the  front  of  ih«  bad  i  tok*  tf 
the  sling-chnin,  and  paaa  it  uniler  Ihe  bed  JubI  in  ^ot  of  the  cap-aquart 
bolla;  bear  Ibe poledawa  to  thegraund;  remore lh« block*;  p*MaBMher 
nUng-chiiiD  aroUDd  Ihe  Tckr  msateuTiing-bolta  and  OTar  the  pole,  aad  hook 
iL  in  such  a  manner  that  ibe  b«d  will  be  leiel  irheD  the  pole  rctti  on  the 
pole- prop. 

Sea-coBBt  morlan  and  their  beila  must  be  alung  leiiaratelj.  The  eliag- 
chain  is  passed  through  the  clevis  of  the  mortar  and  over  tlie  aile-lne, 
und  boohed  arounil  the  pole  at  its  junction  wilh  tho  axle,  tha  pole  kariaf 
been  raised  Terticallf . 

To  Sliii{/  a  Piece  ou  Two  Limbfrt  to  OuU  it  may  be  tran^ortnt 
with  IfortKt. 
rincc  bluckB  under  the  chase  and  reinforoe;  remore  the  pole  of  oae  «f 
tho  Umbers,  and  run  il  over  tho  piece  unlil  the  pintle  la  OTer  the  knob  of 
tbo  euscable ;  raise  tfao  muiile  ainl  slip  Ibe  fh>nt  block  under  the  tni- 
nians ;  beur  donn  Ihe  muiile,  and  fasten  the  pinlle  to  the  caaeable  with 
the  chain  or  lashing ■  rope ;  bear  down  Ihe  fork  lo  Ihe  piece  and  luh  it 
around  the  reinforce.  Back  Ihe  oilier  limber  oTer  the  aeck  of  tli*  piece: 
raise  the  pole,  and  attach  the  neck  to  the  limber  bj  taking  two  Iotb*  with 
the  prolongo  around  Ihe  pintle,  and  two  turns  OTer  the  fork  in  front  of 
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!•  aUow  it,  tiM  cImmIs  ibovld  bt  pat  la  plaet  aad  MMBbM.  C«rt  niitsl 
W  UkM  to  baUd  tbt  teaffoldt  m  m  not  to  lot  tboa  inlorfbro  witli  tko 
trmaoons  la  oMoaibUBg  tbo  eorrUgo. 


To  Dismomni  tlu  Omn. 

BoiM  tbo  brtocb  and  baild  a  teaffold  oador  it,  as  ia  oiooatiag  tbo  foa ; 
raioo  tbo  Bittttlo  wiib  a  jaok,  aad  build  a  ■eaffbld  aador  tbo  ebaoo ;  tako 
tbo  ebooko  apart  aad  romoTo  tbom ;  lowor  tbo  gna  aatil  ito  aador-iurfaeo 
is  aoarlj  dowa  to  tbo  obaorio ;  tako  tbo  obaMb  i^art,  ruaoTo  it,  aad  lowor 
tbo  gaa  apOB  two  blocks. 

To  Jihmmi  or  Dumommi  a  15-tiicA  Gtm, 

Plaoo  tbo  ebaoaio  oa  tbo  platform,  aad  roll  tbo  gaa  oa  okldo  apoa  it, 
plaeiag  tbo  ails  of  tbo  gua  la  tbo  Tortioal  plaao  of  tbo  azio  of  tbo  ebaooia. 
naoo  a  gia  o¥or  tbo  amnio  aad  aaotbor  oTor  tbo  oaoeablo,  aad,  b/  OMaao 
of  tbooi  aad  tbo  lift  lag-jack,  raioo  tbo  aioislo  aad  tbo  brooeb,  altoraatol/, 
oapportiag  tboa  apoa  tcaffbldt.  Wboa  tbo  g«a  bao  booa  raiood  to  tbo 
propor  boigbt,  placo  tbo  ebooko  of  tbo  top-oarriago  opoa  tbo  ebaoiio-raUa» 
md  proMtd  as  ia  aioaatiag  a  oaMllor  goa. 

To  dioaiooat  a  goa,  proeood  ia  tbo  iaToroo 


Zf 
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CHAPTER  THIRTEENTH. 

utnLKBT  nucncB. 

Tub  pliQ  of  thiawork  docs  not  include  the  delaila  relaliTS  to  Uiatcrrin 
of  artillery;  but,  in  the  abaence  of  mora  fall  and  acoarat*  tables  of  Gring.  il 
is  thuught  useful  la  give  here  Ihe  mean  results  of  lueh  trials  ef  the  raagts 
of  uur  ordnance  as  hare  been  made  from  time  lo  time  b;  the  Ordnuce 
Department,  together  with  some  other  praeiical  iafornallon  deriTcd  &om 
anLhtntle  souree*. 

RaJiifrt. 

The  range  of  a  ehol  or  shell  is  the  first,  graie  of  the  ball  od  horiioatal 
ground,  the  piece  being  mounted  on  its  appropriate  carriage. 

The  range  of  a  spherical  ease  shot  is  Ihe  distance  at  whieb  the  shot 
biirati  near  Ihe  ground,  in  the  time  giien ;  Ihui  showing  Ibe  eleralioa  oad 


BAMIS. 
Kamgn.~^<intin  noil. 


^.._„ 

«. 

... 

llro 

w. 

MwxM. 

Ul 

T*'4> 

Xi 

SkdI. 

MM 

)bM  IMI.— 

lynu 

CmUmbcA. 

" 

14V. 

l«13 

X.4 

Brh-MM. 

««l 

Tla*.  ]    PMOMU. 

.. 

1    « 

7011 

a 

mn 

..      2 

■21* 

WW 

..     I 

I'M 

KMI 

"     S)      •• 

" 

3M 

mw 

1300 

IS-r«a-t»t».«ca, 

Z.S 

8boL 

s;.-. 

M.M  IKT. 

llsp 

iu:.ii 
liiW 

S,£ 

"•'" 

OH 

;iin 

TIb*.  t  h«ob4. 

1  n 

■'>7S 

•■       IIMMWU. 

1  n 

fi.-M 

::  ;!  :: 

T-Tit 

M  n 

!«■« 

•■     * 

IMI 

"      41        ■• 

•■ 

a  « 

tioi 

..     6*      •• 

40 

MkrlL 

II  ■ 

»RI 

Tin 

■'      3 

jj 

S  H       TC7 

"     X 

!•  *•     1--J5 

••    a 

a  II     ]i«d 

••      4 

" 

3  «a'  law 

..     5       .. 

13- MK     niL»- 

'■ 

fhril. 

1 

tiil» 

«     1   w:-. 

" 

A      1  liiTi 

(LT& 

flvfe.*w 

S  !■% 

uo 

TiM,  2 

•MM4I. 

OBDNANOK  UAHUAIb 


CHAPTEU  THIRTEENTH. 
ISTILLBET  TBACneE. 

X  plan  of  this  work  does  not  include  the  details  relstiTB  Ui 


of  arliller; ;  but,  !□  Iha  absence  of  more  full  and  aocurata  lables  of  firing,  ii 
is  thuugbt  usefal  (o  give  here  the  mean  reiiults  of  such  trials  of  the  ruigu 
of  our  oriluaace  as  bare  been  made  from  time  to  lime  bj  the  Ordnaoct 
Department,  together  with  lomo  other  practical  infonnftlion  derired  ttcm 
Mtthentie  aources. 

The  range  of  a  shot  or  shell  is  the  first  graie  «f  the  ball  on  horitoatil 
ground,  the  piece  being  mounled  on  its  appropriate  carriage. 

Tho  range  of  a  spherieal  ease  ahat  ii  Ibe  distanee  U  which  the  shot 
burets  near  the  ground,  in  the  time  giTen;  thui  showing  the  eleralioa  asil 
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Bv  Mulfipt/iBg  tb«  p4«Hnaion4  ia  lli#  UbU  for  iii044Miry  hy  1.2S,  1.76, 
or  0  VI.  tb#  p««#trttllott  \m  loaoary  of  oiftliuBi  quality,  nr  of  HHrk  or  !• 
kard  ralrarrou«  afoti#.  (anlitl. »  r^aportir^ly.  will  he  n>»laiii«d 
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Ualtipljr  lbs  i>caMraUon  tn  o*k  by  I.S  for  Ihe  pcnalratian  ta  ■!■,  bj  |j 
tor  while  pine,  tai  bj  2  for  popUr. 

Mulliplj  llie  pcnetrnliua  in  eotnpael  aiuth  by  0.63  far  tba  p«aaU*l 
•and  railed  wilb  gruvvl. 
By  0.B7,  tor  «arib  mi>vil«iih  laod  aod  grs>cl.  (i>i(i«  Ibaweigblkf  * 

"  1.00,  for  eooipacl  mould  and  rreih  rurtb  mjied  wilh  Hud.  vr  lu) 

"  l.M.  for  wet  poller'"  eUy. 

"  t.60,  far  light  Hrlb,  a«ll1cd. 

"  1.90.  fqr  lighl  BKrlh,  fresh. 
Id  genernl,  und,  nody  ckrih  mitcd  with  gravel  or  im*!!  ttnww. 
tod  luf*,  mist  shot  bfiitt  ibsD  ths  productiT*  akrllii,  or  «Uy,  m 
thai  retains  water, 

AccardiDg  to  Ifao  eiperimeal*.  Ibe  hole*  made  in  mawmry  eooh  a 
reiferred  to  in  tbc  table,  by  shot  iirilElng  St  perpondirularly  M  » 
di*l«ai:«,  are  formed  of  an  eiteriar,  fuoDcl-ehaped  opening  Ibe  mn 
meter  of  which  is  aboul  5  liuiea  that  of  Ihe  ahot.  and  of  an  lalerle 
nearly  cyliodrical.  The  eilarior  eooe  appeara  tn  be  predneed  by  I 
reaotion  of  Ihe  miwmry,  aome  Itagmcnu  of  wiiioh  are  prcjrdlnd  I 
ward  to  the  dialanoe  of  46  or  50  yards.  The  Irain  of  fragmeKU  la  fnal 
of  the  hale  eilendi  about  30  feet  Around  Ilie  eiirnur  upcniag  Ibe  m»- 
■onry  is  looeened  to  ■  dUtanee  aboul  one-half  greater  than  ihe  dlkowfer 
of  tb«  opening, — any  45  inohei  by  (he  24-pdr.  abot.  'i!i.i  Ibcbe*  by  the 
Itl-pdr..  Sl,6  iDches  by  Ihe  IS-pdr.  This  lonetnlng  indieai**  ib«  pray*r 
diBlanee  between  Ihe  (Inl  ebot*  from  ■  breech  in  g-haltery,  N**rty  aD  Ibn 
ahol  are  broken,  e*en  at  the  charge  of  one-fourth,  and  the  fnetim  te 
generally  in  meridional  planes  the  pole  of  whieh  U  the  pnini  whtoh  ■tribee 
Brat.  On  the  ehot  which  are  not  brohen.  and  ob  Ihe  fragmenu  of  lbo*« 
which  are  bruken,  amall  cracks  or  furrowi,  aomeiioiee  fi.tn  Inch  d«ep,  are 
nbaened.  radinting  frum  Ihe  wme  puinl. 

The  effoot  of  thells  Ared  boriiontally  agaioat  maionry  1*  lery  as*]!; 
they  are  broken  at  iho  loomenl  of  striking,  or  if  Bred  wiib  *vry  U« 
ehari^ei.  *o  at  not  to  break,  they  produce  a  lery  sKgbl  impraaaioo. 

lo  oak,  the  Sbree  are  diiplaeed  lalerally  by  ihn  paasage  of  Ifae  ih**,  and 
afterward  oloae  up  again,  ao  aa  to  leaie  an  opening  aearvely  aaflrieM  fnr 
maaiurlng  the  depth  of  penetration.  This  effect  aiplaloa  (ha  cau>*  ^ 
v«M«le  not  being  alwayt  aunk  by  *hot  atrlkiog  below  the  watar-llae ;  bMl 
tha  timber  i«  •plii'longitudieally  OTen  by  the  nnalteet  ahol.  lo  a  laaglh  nl 
e.6  fMt  1  Ihe  eplinlan  are  driven  lo  tha  diitance  of  43  lo  60  feat,  a*d  the 
lajgtsl  tlmbera  are  aoon  Jattoyeil, 

In  whit*  pine,  nearly  all  the  llbro*  atrurk  by  the  ohnl  ar*  br^en.  bait  the 
effrrt  doei  not  ciieod  much  beyond  the  opening  made:  IhU  Material  u 
ibere/ore  preferable  to  oak  for  Biruclum  whiob  are  aol  ialaodrtd  !•  b* 
proof  agnioit  nnoon-ifaot 
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I'tnrlralion  tn  fatctma,   Wirnl,  tie. 

Ai  th«  <]i«<aB««  of  Ht  jarda,  >  miuket  rcunJ  b>U  ptnvlralri  30  incbra 
inlu  a  fkbiuB  Muffnl  viih  mp  ra|u(*:  lfc«  Lall  rrom  a  wall  piMi,  L>a.B3 
iarlir*.  Tha  rMlilann  of  faacion  dacreawa  Tcr;  rapidlj  bj  lb*  tvlga 
baini  brekfB  or  Mparal«d  bj  tb»  balia. 

A  raltng  fwbiBm,  atufcd  «ilb  TaaciDea,  U  proof  Bfaintt  Iha  ball  of  a  wall 
ptrccai  I'ljardi;  ai  ibr  diiuncc  of  :flMJ  jardi,  inil  cTcn  mora,  ii  ii  picrexl 
(broBf  b  b;  eaaoan-balla  of  ib«  tmalleat  calibra. 

Th*  paaalrsUoB  of  bBlla  ia  wo«l  U  Moro  ibaa  4oBbU  ihai  Id  coaipaet 
aartb,  «t«a  wbon  iba  wool  li  conUiacd  In  eloaa,  wcll-qoillcd  maiircaiM 
praa**d  bttwaaa  burdlra.  Al  4U  farda,  a  Botkat-ball  (roDBil)  ptntfratM 
M«ra  iha«  40  iocbc*  Ibio  woolkn  malircaaci  Ibai  placad  tagallivr. 

Prnrlnition  in  3l<uimry. 
(Eipiitei^  at  WM  Mat  In  l«U,  laittwt  U.»nt  AnaHl  to  INi.) 


10-ISCh  MlSMbUd. 

R-iB(b 
43-pdr.  pa 

•X3.pJr.  (no  ahol.^ 
"S-iacb      •««  Kiaal 

boTilHT  •brii. 


'■:?=!. 
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Tb*  aolld  abot  broh*  a|[aiQ*i  ib*  (ranii*.  bat  pol  acainat  iba  fTMHBBa 
or  bri«k.      Tba  gtn/rml  •Hrrt  ia  Ira*  1b  brick  tba*  ia  (traailr. 

Tb*  abrlli  brob*  Into  amall  fraitnfDta  ajtaiBal  oa«b  of  Iht  ibr**  matartali. 

Th*  riminalabcn  B(t«Bilin|r  tb*  pfOrlralioB  of  Ih*  ibnl  and  abrlla  «or- 
mpoBdnl  viib  lba*r  *lat»l  Wluir  in  lb*  t-tprrltBanla  at  Mcti.  Tb*  wall 
tfd  —  a  larcrl  at  Fori  Monroo  Ararnal  wa*  baill  or  drraml  alon*  and  of 
Ih*  t-ni  bhrki,  laid  ia  hjdtaulk  crnirnl :  bul  Uiop  an  iwUicl  >i)l.  (10 
f*«t  aqnar*  nf  tarb  aiBlvrial.  and  u  frrt  (bick.  wilb  X  r-'UBi*rforiaJ  aB<l 
haiBR  baltcml  bf  for*  lb*  naaoar;  wa*  parfactl;  act,  Iht  tttri  of  lb*  pro- 
j*Mil**  IB  liimtrvtf  lb*  aaaonry  arowad  tb*  pniltl  atnrk  wa*  pr^irr  (baa 
■adiralrd  hjr  ih*  riprriai*Ma  r»fHT*d  In 


401 

1 

B 

2 

1 
i 

i 
1 
s 

1 

IIEDNANCK   MANUAL. 

1 

isa.asiss 

S 

t 

S2i5l3  SSSjIIIH  1^1 

2 

i 

5Ss3i3  SpaSjSSI  3vl33 

s 

s  5:s 

■< 

s 

itiiti  131382=58  Islli 

t   !3j 

!-§  S!l 

i 

136851  lijIiSsiSJ  S2S!5 

s- 

!:3  l!i 

I 

i 

ISIS5.-  IsSaiSils  EsHSI 

i:3    i;:t 

i 

liSslSs  hUmU  SiSES 

1 

8a6  !:! 

i 

■ 

PKMETHATIrt!*  nr 

HOTX  A 

5»jn 

=3 

'5:3. 

'2555 

3-: : 

a&vi 

SuSi 

sns: 

S2i=33 

S=S=5 

3.S.; 

"iSi-su 

-im 

M.33J2 

"Essija 

SSI=: 

=53:S;55 

svg:e? 

.^'»?2 

Jj^. 

si!387s. 

i5»i|53" 

5»52 

j: 

•5 

S3?il 

i. 

SBiS= 

mm 

iSiS 

««H.!dd 

!=!i!3a 

'S3«!55 

BiSS 

!;!3!S33 

SS3553 

|S3»I3 

"33«2 

S4S;i«la 

e^tjt^iS 

"S3!2h 

iiili 

ls«s!Ji« 

'vsiSsS 

SsSjh 

tSl3 

il"52 

n-^-^ 

tii'tditi 

.ii-!!-J 

eiilij 

rs«i 

J I 


I 

I 

I 

IS  !i 


ii.8w; 

"l:a7 

a- 

■iAi 

sS 

iip" 

5.3: 

5ss; 

1  si)-"!* 

1  *~^^ 

«i=a 

1  sSsV 

SaS3 

IM! 

■jb. 

l\---r^ 

s«S 

l-ii'2 

•«-!f 

|3s=; 

s^»^ 

li^sO 

!:»< 

1  T-*-' 

S'S-'^   1 

1  =3-'K 

5a2»  1 

'flSn 

1  SjS;; 

«8JS 

1  b's'^s 

.-'--?_■ 

!iiiJ. 

siii 

3  Jl 


^^ 


■J  'J- 


40-^ 


E  mani;ai.. 


i1  liti<i  liEcn  aiiceTlnineJ  by  eiperiment  that  >  musket  round  ball,  hsTiBf 
a  Telucil;  of  3G'2  feet,  at  Ibe  moment  of  impact,  will  juit  pMl  through  a 
wiiitc  ptnc  boaril  1  incb  thick;  nnd  thai,  wilh  (he  same  Tclocitj,  tbr  biQ 
hns  sufliciGut  fnrco  lo  ahaKcr  llie  Ug-bunc  of  an  oi  cohered  wilb  OBC 
tLtckness  uf  alout  harnees-teathcr.  A  muskel-ball  moTiDE  wilh  Ihi*  tcV>- 
city  wuuld,  thercrore,  iiiQict  a  wound  whicli  would  diiable  a  man  or  b«afli 
or  a  Hiibcrical  case  shot  having  this  Tclocit;  at  the  moment  of  bunting 
woulj  be  eflecliTe  against  troops  in  ita  immediale  Ticinltj. 

A  niuskcl-buU  wilU  an  inilial  velocity  of  &83  feet  will  pass  through  one- 
incb  wliito  pino  board  at  lOOyanln:  hence  a  spherical  ca«e  shot,  tnoTing  wilh 
thikt  veloL'ily  at  tlie  moment  of  bursting,  would  be  cffectife  at  11)0  yartt 
disinnt  from  the  place  of  bursting.  The  remaining  lelocitj  at  lUO  yardi 
nf>  computed,  is  :!:)4  feel. 

Effectt  of  Shot  on  Ca$t  Iron. 
.Shot  prnjecled  with  cTpn  a  Bmall  Telocity  will  break  pic«e«  of  csat  iroa 
of  Tcry  Inrge  ilimeiixione,  A  :^l-pounJcr  ball  fired  with  a  charge  of  ,', 
und  moving  with  a  velocity  of  883  feci  in  a  second,  split  a  block  of  ttn 
iron  VI  inches  wide  by  40  inches  thick  lo  the  depth  of  40  inches  in  Iwm 
Rhots.  The  fVagnicnls  of  the  block  and  of  the  broken  rboi  arc  projeclfl 
wilh  sufficient  vclucitj  to  produce  the  most  dcstructire  effects. 


riBiMO  HOT  enoT.  408 

Firing  Hot  Shot. 

FurauM  for  hnllni  ibot  an  *rM**d  ml  Iba  tartw  od  iba  WB-cairt. 
TbM*  ftaraacM  bald  00  er  nora  ihol.  Tha  *bo(  brlnl  pIuvH,  aad  (ba 
fbraaca  cold,  li  nquina  I  hour  and  IC  ninulM  lo  baat  than  lo  a  rad  b*«l. 
\t\rw  Iha  funiaca  ia  oDca  hcalad.  a  H-fAr.  ibol  U  bronitbt  lo  a  rad  brat  in 
3.'iwiBul*«;  iha  82  and  42  rp4]uir«  a  fa«  BinntH  loDgar.  T«n  or  ibraa 
■an  ara  raqnirad  lo  altand  a  furnaca. 

UatTKi. — Id  ri*g*-ballrrit«.  or  in  olbcr  altnaliona  vbcra  Ibar*  arv  DO 
fkrmacvt.  tfrmit  it  saed  for  bcalinf  nbot.  Tbia  (crala  conaiala  of  4  bars, 
I.TIf  iBcb  ai|aar«,  3  tral  1on||.  placrd  dlagnDallj.  4  incbm  apart.  t«*iIb|  ob 
S  iroD  Uaada  »itb  Irfa  I  root  bigb. 

Tn  mtt  lit  ^ar>._Uakc  ao  ticBTalion  I  roi>l  deep  and  vidib  of  gnxt, 
wiih  BO  ilopr  al  Ibc  *idr*  or  ia  rrar,  open  Id  froBt.  Ilaea  ibc  fTati  IB  il, 
«B  Munaa  or  hrieks.  riaioft  aboul  4,'i  inrbn  aboTc  tb*  bollom ;  naha  a 
ruor  otrr  il  vilb  hoopa  of  lal  iron,  coirtvd  witb  aoda  Bad  wilb  IH  iacbaa 
bf  aartb.  laaiiof  ib  Ibe  back  pan  a  rbinw*;  fl  iocbe*  (qnarc.  Pul  iba 
abol  e«  Ibr  (rala,  laaTing  abuol  oDC'fourtb  uf  Iba  Icngib  frca  ia  froBI; 
«■  ibia  pari,  and  ondar  iba  front  of  iba  fralc.  put  tba  wood,  cut  IbIo  placaa 
about  14  iocbra  lan|  and  2  incbaa  or  Z.o  iDcha*  ibUk.  Maha  ua«  of  • 
Ihirh  tod.  a>  a  ragidar,  lo  rryulalr  Ihc  drmBgbl  of  lb*  thJiBBrj.  ro  ibat 
ao  •■■)•  (hall  JHUF  from  iba  from  of  tba  furnacr.  Tbii  liilla  fiirnuv, 
•  bicb  «ill  roBiaiB  about  aflrrB  24-pdr.  ball*.  bcBia  Ibcm  lo  a  r«d  baat  ia 

I  banr.  and  will  aupplf  S  puna :   It  rrijuiraa  Ibc  ailandanca  of  ona  naa. 

larLaatiT*. — 'i  pfkrri.  for  ■lirriaK  tba  Bra.  mad*  of  |-inTb  rouaJ  iron, 
&\  faat  loaf,  tha  aad  bant  al  a  riftbi  aDsIa  ;  i  rnw/erh,  for  tahiBS  out  Iha 
abul.  Tbna  forhi  arc  immrranl  allaraalaljr  in  walar  lo  cool  ihrm.  1  rutp, 
la  rub  lb*  rralaa  frun  Iba  halU  wb»B  tba;  baia  litaD  eifrbaalad  i  1  f«tr 
(iH^i  witb  circular  jaw*,  for  takiBn  up  ibul ;  I  ma  ralr.  10  ramoTa  lb* 
ctadm.  Ac  .  fmai  iba  a«b-pil :  I  frs*^ 4  <-r  Iwt.  1  kurkti.  1  W-rW ;  I  rammti, 
wilb  iba  baad  coirraJ  hjr  a  circnlar  plaia  of  abaat  iroD.  of  raibar  lariar 
diaaatpr  Ibao  Iha  ball,  lo  rrnoie  iba  da;  wbicb  naj  allck  to  Iba  aidaa 
of  ibt  hnra  wb(B  eta;  wad*  ara  uaad  :  I  U<tlf.  Ho  aacb  placr.j  for  nrtriDB 
ibaballa.  fomadofiD  Iroa  nut  'b*  iDlartor  af  wbiab  ia  baaclird  la  «!  iha 
ball,  wilb  2  ariaa  iaaanail  iaiu  wuudan  baadltai  for  Hull  calibna  il  la 
nada  altb  I  baadla. 

W»di  naj  ba  nada  of  (nod  riajr.  fr*a  fran  Mad  or  itrairl.  Mrialraad 
ju*i  noufh  lo  warh  wall ;   iba  wada  ara  rjliDdrtcal.  1  calibra  lanR.      B«t 

II  !■  prtfrrabla  la  uaa  t-iy  'oJi  that  baia  baas  ataapad  in  walrr  for  IS 
Minula*  and  alluwrd  lo  drip. 

'VrtrWfrt  for  but  (boi  arc  Budaof  caDnuB  nrtridga  papar  or  parehsaat 
wit  paxrd.  (a  pa«TMI  Iba  |>owdar  froui  aiftiag  oat;  ibaj  abaald  ba  rara- 
fullj  aiaminr-l  bafuT*  u*r,  lo  aac  Ibat  ibrra  aro  Do  bolaa  io  Ibtm  Ii  la 
Imt  Is  «*•  i«a  can Tld|a-ba|ta.  o«a  wiibia  tb*  Mbar 
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Manntr  i<f  loadxa'j. — EleTMc  Ihe  maiilc  lutBeienllj  to  tlAvm  tbc  ball  ■• 
roll  in  :  ram  ihc  cartridge  home  careful);,  aod  a  dry  baj  wad  orer  il :  ik*a 
a  wet  lisy  or  ciny  nad :  prick  and  prime ;  inaert  tha  ball,  and  pat  a  vet 
Lay  or  clay  vad  nier  ilj  thta  aeeond  clay  wad  may  b«  only  )  emlibre  Iob(. 
It  it  Ik  good  prccihution,  also,  to  pans  a  wet  ipongg  into  the  gun  juu  befan 
pulling  in  tlie  Bbot,  Wben  wet  bay  wads  are  uied,  aleam  U  teen  to  iuu 
from  (he  xent  as  soan  as  Ibe  ball  gets  home ;  Ibi*  is  the  effect  of  ibe  b*ti 
or  lUe  ball  upon  tlic  water  contained  in  the  wad ;  no  danger  can  tchI: 
from  it,  a>  the  ball  may  be  allowed  to  cool  in  the  gan  withont  the  ckarft 
tailing  fire;  but  il  it  better  lo  fire  without  much  dala;,  ai  Ihia  aMaa 
would  injure  the  powder. 

The  penelralions  of  cold  'bod  hoi  ahot  into  wood  are  equal  nadcr  tb* 
same  circumslaDcea.  A  red-hot  ehol  reMiiu  Bufficieot  beat  lo  aM  fa*  In 
wood  after  having  struck  the  water  aeTerat  tinea.  The  Bre  ia  coBuauai- 
caled  more  rapidly  and  certainly  to  the  wood  when  the  ball  doe*  not  pnt- 
trate  more  than  lU  or  12  incbee,  because  at  a  greater  depth  the  commuaita- 
lion  with  the  external  air  is  not  lufGciently  free.  It  ia  proper,  Ihcrvforr.  lu 
fire  with  small  charges,  i  to  }  weight  of  (he  ihot,  according  lo  lb*  diKaaew. 
in  order  that  the  shot  ma;  remain  in  the  wood  and  not  penetrate  loo  deep. 

Ei^aatioix  of  Shot  hruUd  lo  a  White  lltat. 


CIIAPTKR   FOIRTKENTII. 
XATlftlALL 

TIMBEB. 

Taa  xltWiaw.  InapMtian.  and  Mwoalaf  of  liabOT  for  ordaoBc*  far- 
>— 1«  T*<ioin  ctpceUl  ■llrnliiia.  The  qaalilj  of  lb*  vnod,  and  lb*  4(fceta 
•■  «birh  It  li  nbjtcl.  depend  mocb  on  lb*  loil,  lb«  npoiar*.  mod  par- 
tinilarlj  rbr  elimal*  ia  wbicb  il  |[ra«*. 

la  lb*  L-Ditrd  Hial**,  Ibt  cllnuxtr  ifca  BIbIm  Id  Ibf  Norlb  and  Middle  b 
■Boat  hvorabta  to  ih«  itrowib  of  (bo  tinbtr  wvd  for  onlaaoca  p«rpo«*a. 

AV-rfi  '/  TimUr  uMr,L 

Tk*  biada  of  wood,  aad  iba  nun  lo  wbieh  Ibrj  an  priaripall;  appUad 
1«  ordaaae*  conilnictias,  art  an  riillovi,  *i(. : 

WmitbUak,  (^rrnHaJ*«.i— Tba  barb  b  a  Rrajbh  sbilr.lb*  1*af  lon|[, 
»arr««,  aad  daoplf  iadcnird;  ibc  wowl  ia  of  a  Mraw  ««lar.  wiib  ■  rod- 
diab  tlofo.  loaith  and  flriihl*.  ll  it  ibc  priacipal  thBb*r  «**•!  ia  ibc  eoa- 
MrBMioB  of  all  hlBds  of  Brtillcrr-oarriaf**. 

WbiTb  Bill's,  Rao  BaacB,  ('ar"  flnttru,  t'mgmt  fttrngmta.)  aro  lb* 
Moot  aitilabl*  fur  wtddlo-lroca,  (bin.  aod  BLallrla :  alao  for  plasa-Mocka 

WaiTI  AlB  (»WMiu.laHnr«aa)ia  alraltbt-fraiMd,  loD|l>,  andclaoici 
It  >*  oaad  for  apongo  aad  rmsian'  aU*«a,  ibafli  for  llitbi  rarriaKm.  and.  fa 
raw  af  Bf«*»lt<r,  for  baadapih**.  tHol-baadloo.  and  aabAia.  Tbm  ia  bat 
litiU  difforoap*  in  qnalUy  (broacbnut  iba  wbola  ibkbnrM ;  iba  oulaida  io 
ralbor  loa|hrr.  It  laata  a  loag  tiai*  wbaa  proltdtd,  b«i  ri>>*  qaichlj 
«b«a  oipoocd  to  Iba  waathcr. 

Eu  I  VinMi  .liHtwaH)  ia  «*H  Miiiad  far  fallica  and  for  anall  aataa. 

HiCBoat  iJi^Jmt  fMWHfoMj  i*  T«r7  Inaib  aad  laiiblr :  lb*  BoM  aalt* 
abia  wood  far  baadipikn  and  (uiil-baadU*,  aad  for  woadca  ailr-iraaa. 

BLAra  WtLii  T  \JmfUtu  mfTft  i»  bard  aad  lar-iCTaiBcd :  ll  ii  aiod  for 
aaimaBkttaa-chr'ia.  aad  Biar  b«  oaad  far  aaraa  of  tald-caniofn.  Il  I* 
aa«d  •■cla»i**lj  far  lb*  aloclH  of  aaaU  arna. 

Warn  Portia.  n«  Tri.lP-TBI«,  {ljrinJra4iv»  Imtifiltr;  i  la  a  •••A.  Ii|tbl. 
■bt  |[TBiBt4  ••Hut.  wbirb  (frnwa  In  a  ftf%\  'iit :  it  ■■  a**4  for  aat-iia.  car- 
Iridp'blarb*.  rtr  .  aad  fir  iho  llalaK  of  BMaoniibia-chnla. 

Wniti  I'liR  </%<*••  irroAiTfj  i<  *nfi.  liitbi.  tac-cniacd.  aad  nall^ 
«n>u|bl  l<  i«  aard  fur  ara-cbrali  ao*!  park  in(- hoi »•  (trnrralU.  in'l  fir 
baiMiay  parp'>Mr. 
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Ctfrii*  {Cupre*iii*  diitiehd)  ii  a  aoR,  light,  atrmlght-gruBed  vMd. 
which  groTs  to  a  Terj  large  siu.  It  tnaj  b«  uMd  for  nwDj  of  Ike  por- 
[>09GS  for  which  oak  iB  UBed,  but  is  much  inferior  to  it  id  atrcngih  aod  hanl- 
neaa,  though  it  resists  better  (ban  oak  Ihe  aclioD  of  a  moial,  hot  cliBat*. 

Bass- Wood,  or  Aniiicak  Lihi,  (Tilia  Amiricaiia,)  is  Tery  light  and  »■«. 
nol  easiljr  aplil.  aod  ia  eicellent  for  sabali  and  cart  ridge-block  a. 

ItiACK  Gi'H  (Xgiia  tulvatica)  is  a  fine-grained  wood,  of  medium  hardim* 
nnJ  dcnsitj,  verj  diffionlt  to  iplit,  and  well  suited  for  apoogc  and  rammer 
heiida,  and  for  DaTea  of  carriagea.  It  ia  also  uaed  far  bowls  for  labora- 
tory purpoiei, 

Dua-Wouu  ( Comut  jforufd)  ia  hard  aad  fine-grained,  suitable  for  BaUeln, 
.lrin«,  clc. 

Srlectitm  of  Staiuiinij  Tret*. 

Wood  grown  in  a  moiat  soil  is  less  firm  and  deeava  sooner  Iban  thai 
grown  in  ■  dry.  sandy  soil,  hul  the  trees  are  gcnernlly  larger. 

The  bfsi  limber  in  generally  found  on  a  dark  soil  mixed  with  aloDea  aa.! 
grntcl.     I'optar,  cypresa,  willow,  and  tome  olbera  wfai«h  grow  be*l  in  a 
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:  Wl  tkt  nwul  prtetiee  haa  b«eii  to  Ml  tr^M  for  Uoibtr  belweta 
IIm  irit  of  Dceember  and  the  middU  of  March. 

TIm  trm  tlioold  be  eltowed  to  aUftin  its  UiW  maturitj  before  being 
feQed.  Oak  natoref  at  teveiity-fiTe  to  one  bmidred  jeart  and  upward, 
aeeordMic  ^^  eirciuutaaeee.  The  age  and  rate  of  growth  of  a  tree  are  iadi- 
eatcd  bj  the  auaiber  and  tiie  of  the  rioge  of  aaaual  increase  in  a  croea- 


Tbe  tree  ahesid  be  evt  aa  near  the  ground  aa  poeaible,  the  lower  part 
being  the  beei  liaber.  Leaning  treea  ahould  alwaje  be  cut  to  aa  to  fall 
at  right  angleo  to  the  direction  of  greatcet  inclination ;  and  all  trees,  eepe- 
ciallj  oak,  ahould  be  cat  entirelj  through  the  heart  while  standing,  and 
the  woodman  should  allow  sufficient  kerf  to  enable  him  to  cut  the  tree 
complelelj  off,  bj  rapid  strokes  of  the  axe,  after  the  tree  has  started  to 
fall.     These  preeaations  will  prevent  splintering  at  the  butt. 


GftiiHQ  out  Timber, 

As  soon  as  the  tree  b  felled,  it  should  be  immediatetj  stripped  of  its 
bark  and  raised  from  the  ground.  A  short  tisM  onlj  should  elapse  before 
tke  sap*wood  is  taken  of  and  the  timber  reduced  nearljr  to  the  dimensions 
required  for  use.  This  is  done,  geoerallj,  hj  the  saw ;  but  thoie  pieces 
requiring  great  strength  and  toughness,  such  as  apokes,  poles,  handspikes, 
a»d  splinter-bars,  should  be  aplit  These  pieces  should  alwsja  be  taken 
ftvm  the  butt  cut  of  joung.  airaight-grained  trees  of  such  site  as  to  furnish 
bwl  one  piece  between  the  Mp  and  centre-heart,  the  width  in  the  direction 
oC  the  radius. 

Naeee  should  be  taken  from  the  butts  of  treee  of  suitable  site  to  leaTe 
them,  after  the  removal  of  the  sap-wood.  1)  inch  greater  in  diameter 
than  the  iaished  site.  Thrj  ahouM  be  cut  of  square  about  two  inches 
longer  than  the  finished  length,  and  bored  through  their  air«  with  an 
auger  }  inch  leas  than  the  amall  end  of  the  nave-bos  which  thejr  are  to 
receive.     Thia  facilitates  their  aeaaooing  and  diminishes  cracking. 

Pieces  for  felliea  ahould  alwaja  be  gut  out  ao  that  the  plane*  of  their 
broad  faces  ahall  run  nearly  toward  the  centre  of  the  tree.  Sl4»h  ^t^rtt 
are  not  fit  for  this  purpoae. 

fMfj*^rtinn  *»f  Timfter. 

Kiamlne  the  timber  all^ov^r  rarrfuIW.  whenever  it  can  be  done,  after 
several  daya  of  fiae  weather,  in  order  to  aee  better  certain  defecta  which 
mvtatare  rroder*  lr««  apparent. 

The  i|ualiljr  of  the  «o«>d  ia  in  aome  d^gre^  indicateil  by  the  oW.  which 
should  Im*  nearly  uniform  in  the  heart-wo<Hl,  %  little  iWprr  towani  the 
centre,  and  free  fn^m  sudden  trsnailiona  White  aptti*  here  aii'l  llicre  indi- 
cate deray.  and  ahould  cauae  the  reject ttio  of  the  piecf*       \\\  |<ierr«  Ci»n- 
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UinlBg  tap-wooi]  shouM  be  rejected,  except  lilekoTT  tad  Hh ;  In  lU*  klad 
at  nanil  tlie  sap-wood  i!*  geuerall;  the  tougheet  and  bnl.  Tba  lap-wood  ii 
knoirn  b;  iU  white  color;  it  is  next  to  Ihe  b>rk,  aod  Tvrj  mob  nil,  ■»! 
aliould  nprer  lie  used.  Sometinies  there  are  riaga  of  Ug)it-«olar*d  wgod 
round  surrounded  by  good,  hard  wood  ;  this  maj  be  called  th«  aMOBiI  Mp. 
and  niiould  cause  the  rejection  of  the  piece  in  which  it  occur*. 

Krjecl  pieces  coalaiuing  ihe  centre-heart,  except  in  limber  which,  fron 
its  siie,  cannot  be  procured  free  from  it.  Etcd  in  lhei«  it  li  better  to  aae 
baiti  btanu  of  imaller  pieces  tVee  ft-om  eentre-bcart,  rai  acconDl  at  the  great 
(lifficuilj  in  seaBoning  »uch  large  pieces,  and  their  extreme  liablltt  j  to  beiBg 
attacked  b;  dr;-rot  during  Ihe  pn)i;«ii. 

In  pieces  which  hare  been  got  out  b^  splllting,  the  oecnrrcne*  of  than 
bends  indicstes  lliat  the;  hare  been  taken  from  the  upper  part  of  the  tree ; 
and  lAt  Tanniag-oui  at  the  grain,  so  ai  to  ahow  the  end*  of  the  Ibrw*  aloag 
the  side  of  the  stick,  is  nn  unfailing  indication  of  brasbneaB.      Reject  tbe 

ricces  for  handspikes  should  be  free  from  knot*  near  the  fblemm-ead. 
After  inspection,  each  stick  is  marked  on  each  end,  with  while  lead,  wilk 
Ihe  initials  of  Ihe  contractor,  the  jear  when  reeeired. — a  letter  de*ipialla|[ 
the  purpose  for  which  the  timber  is  intended,  and  the  namber  of  picer* 
ennlained  in  each  stick.  On  small  sticki,  as  spoken,  it  la  tulicient  to 
e  contractor's  name  and  date  on  one  end,  the  shape  of  the  pieet 


TWiiW  •ao^  ika  grmio  of  which  windj  ^ir»11y.  is  odSI  for  lonf  pJMca ; 
it  Bi;  ba  ohJ  in  (hart  qdm,  m  nm*  or  ■hart  traaiuipi,  ric. 

thjt-tvi. — Thi*  i«  isdicMed  b;  jMom  lUibi.  £lm  ■Dd  beech  trc  >ooB 
afecltd,  if  Urt  with  the  bwh  on. 

Larft  0r  dto^td  krnai*  tbould  Mom  lb*  pisca  lo  b«  r^jacUiL 

Sauonitig  nttil  I'rfiTTTitiij  Timlirr. 

Tinb«r  frMhlj  rat  conuini  sboal  37  lo  4H  per  c«dI.  of  liquida.  B;  •(- 
poMuv  lo  th«  air  Id  waaoniai  ona  jcar,  it  loan  froat  IT  lo  2u  per  caai., 
aad  aaaaaaad  wood  itiU  raiaiu  from  ID  lo  IS  per  ccdi. 

Tiabtr  of  Urc*  di«*niion>  ii  impToinl  and  rradered  Icta  liable  lo  vary 
aad  naek  in  *aa*«Bi«t  \tj  iomcraion  in  waiar  for  aona  wecki,  acsording 

For  lb*  purpoaa  of  acaaoniDK,  (imber  ihanld  be  piled  aodcr  abeltcr  and 
ba  kept  drj :  it  abould  baia  a  fne  circulBlion  of  air  aboul  i(,  wilbout 
boiof  aipotad  la  alrong  curreni*.  I'lac*  the  bolioni  pieeeii  on  ■kida. 
wbkb  abottU  b«  aoaad.  raiiwl  nut  lew  ihao  S  tevi  fron  the  giound;  laa*a 
a  apaoa  of  aa  incb  balween  ihe  jhccm  or  the  aaae  buriiontal  tajtri;  place 
•Uu  ar  |^liB(-a)rip«  balnera  diOereni  Ujara,  oaa  aaar  raeb  mil  of  lb* 
pi U.  aad  other*  at  •bori  diitaace*  lo  keep  iba  tisber  Urai|[hf.  Tbeaa 
aartpaahaald  be ouo  otrr  (be  nlber.  aail  in  Urn*  piln  •bould  Boi  below  ibaa 
1  iach  Ihleh.  Mpokea  ar*  piled  in  M|iiara  pile>.  ihr  l*n|tlh  nf  nna  piece, 
awil((a(  Iba  alala.  LiRbl  timber  najt  be  piled  in  atiie*.  beat  j  iimlwr  on 
Iba  (rrand-lwr.  Each  |.ilr  abould  conlain  bul  oar  kiad  of  liDihrr.  and  be 
Marked  «ilb  the  dale  ol  intpecltnn  and  the  namber  and  kind  of  pierei  It 
MMaiaa.  Kecea  of  the  ttat  kind  and  of  dilTereal  dale*  nf  receipt,  if 
piWd  <ae  on  iha  other,  aboald  baee  tbal  «bich  va*  r«cei*rd  inrt  piled  on 
lap.  Tba  pil«  ibnuld  be  al  leul  '.')  feel  apaM :  lbi>  eecure*  free  accen 
al  all  tiaiaa  lo  the  different  kiad<  of  pieeeii  ia  atora. 

Tiaber  ehauld  be  repilrO  ■!  mterraU  larjiai  nilb  ibe  tin*  ii  ba>  been 
Ib  alor*.  and  ill  piece*  ahaalnK  eiidenen  of  deeaj  aboald  ba  thrown  ool, 
lo  prareal  their  affectiBfi  Iboee  whirh  air  etill  eovBd. 

TinbeT  atore-hoa***  arc  be*l  pmrided  *ilh  bliadi.  vbich  keep  oul  Iba 
raia  and  >na«,  bul  which  can  he  luroed  to  adail  lb*  air  freeljr  in  ina 
wealber.      The*  ibaiild  be  kept  enlirelj  frr*  fraai  pieeee  of  derated  »■■'"■ 

Tbia  gradaat  and*  of  eeauninf  <•  d'Diiderad  Ibe  Bml  faTnnihle  lo  th* 
MreBfib  and  durabilii;  of  linher,  but  larioa*  metbod*  hate  bren  propw^ 
fur  batlmiOK  Ihe  prueea*.  >'i>r  ibi<  porpnee.  tirmmimy  limlier  hai  liren 
applied  wiib  inrre*. :  and  li.e  Tr<iili<  i.f  eiperinenu  *iib  Mr    K.T.n  •  |Tu- 

hlRbl;  •aiiafarinrj:  ihl<  i<  till  i..  harden  and  x-avn  the  -'»>l.  al  ihe 
aane  lime  tbd  ii  warea  it  fr-.m  thr  dr;  r..t  and  fr'.m  thr  aii*rk<  "f 
aorwi.      The  proeeai  of  Mr.  Karlr,  which  cnaelaii  ia  ■aiuralintc  ibr  «i>    1 
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with  A  hot  lolutian  or  the  siilphatei  of  copper  *li<l  iron,  mikcd  logMbfi. 
hftfl  bren  tried  by  the  Ordnance  DepHiimeot,  and  found  to  inpair  lb* 
strength  wilhout  increnginj;  the  dunibililj  of  the  limber.  Kiln-^ryitg  ii 
Bcriii^EDblc  only  for  bonnls  nnd  pieces  of  imall  dioicDiiom,  mod  u  apt  to 
cnnse  crackn  and  to  impair  the  strength  of  wood,  uolen  perfomtd  vrrj 
bIokIv.  Charring  ot  pointing  n  highly  iiuurioo*  to  bd;  buL  muoBcd  lim- 
ber, SB  it  effeclually  pretenia  the  drying  of  Ike  inner  part  of  Ih*  vochI.  ia 
irbicb,  congequenlly,  fermentalion  and  decay  aooB  take  place. 

Timber  piled  la  badly -Tent  ilaled  ahedi  ii  apt  to  ba  attacked  witk  iry-r»l. 
The  first  outward  indieationi  are  yellow  ipoti  on  lh«  andi  ef  Ika  piona 
and  a  yellowish  dust  in  the  checkn  and  eraeka,  parlicnlarly  vbcr*  ibe 
pieces  rest  on  ihe  piUag-strips :  when  cut,  Ibe  linbor  is  of  a  dull,  reddiih- 
brown  color,  doticd  over  with  small  while  speck*,  and  it  ia  briiiU  aad  very 

Timber  reriuires  from  2  lo  8  years  to  season  thorougfaly,  acconUng  to  in 
siip.  It  should  be  worked  at  fioon  as  it  in  thoroughly  dry,  for  it  bcKiaa  id 
deteriorate  after  thai  time.  Very  old  limber,  ai  the  vorkmen  say,  loir* 
its  life. 

Oak  limber  loses  about  ont-fiftk  af  iit  irnyAf  In  ■ewonlng,  and  aboni  •»- 
(li'rif  of  ill  wtiyhl  in  becoming  perfectly  dij. 


Mramirinff  Ttmbtr. 
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%r*m  it  >bfi»>J  fraa  1<*  un*.  ■■  whifh  il  (rBrrallj  #iUl«  in  lh»  Mala 
•f  as  «ii>lr.  cnatitard  wilh  rartbr  or  atoa;  ■aitrn,  aad  rri^uroil;  with 
«ai4**,  fB^tar.  «r((aHr,  b^wim,  ii^hjMimh,  4e.  Iran-M'**  an  clas**4  aad 
■a»ad  acaarJlag  la  abcir  difftrfSl  coBbiBaliiMi,  %»  mfmttir,  ifmUr,  Mr*- 
naw,  riajr  g«a  it«a«,  n^  Irwanw,  l^ora  jbv«n».-  ibt  laM  »anr>l  i>  ik*  ura 
frsB  ahleh  tb«  Haiitburj  aB*)  lb*  Juaiaia  iraM  ar*  •iiranni :  lb*  irai, 
Ibu  hvm  vbicli  IW  Maadiab  iroa  i«  nhiaiotil ;  aad  tb»  clajr  irncMaaa 
Ibal  tnm  whirh  Ih*  itaa  of  diiciaail  ia  madf. 

Tb*  foraifn  (ubdaarn  vbirb  iroa  ii  fouad  to  coBiaia  Bodifj  In  a  mirkxl 
■aaa*r  ila  aaaaallal  prapvritrt.  Carham  add*  to  ill  bardan*.  bat  daatrajra 
»OB*  of  ill  pharadrrtMk  i)UBiiiiM.  aad  pm-laeoa  eaal  Iroa  or  M»*l  acfanl- 
)■■  la  lb*  praporliDB  efearboa  il  rualaia*.  Smlfkmt  rrmAtT%  il  fuailiU. 4ir> 
•rnli  lo  ittld.  and  briiilo  wbra  hcaiMl.  k-i  tkart.  I'kamfltmi  rtadm  It 
rtU  tkatt.  bat  B«j  b*  praaral  ia  Ifaa  prsportion  uf  ,A,  la  ,^.,  *ilbii«l 
alwiiait  lajunoail;  ill  Iraaeily.  Annmmmy,  vrmti.  aad  tvfftr  boT*  iba 
»Bi>  ffffci  ■•  *iilpbur.— Ib«  U<t  in  ■  p*al>r  dri^trr. 

Tbt  ytitf  '.(  nabian  ra<l  irnn  .Irprnd-  nurb  na  Ihr  bin)  •  t  furl  u*«l; 
cbamal.  rukr.  iMiDniaeu*  ami  aBlhrinif  roaU.  arr  ill  ux.l  ^brw 
amibnril*  ri>at  i*  roiplnynl.  lb*  nrp  i>  |>1ar»l  al  oacf  ia  lb*  Mft-(  (u(t>u*\ 
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vhon  ohRrcoil  ia  used,  the  on  U  first  rnaitrj,  bj  diitributing  It  ia  allcnal* 
layers  oiih  wikste  coilI,  wooiI,  or,  lioDieiiaies,  wUh  eharroal,  kod  iht  pile 
tliuB  forniC'l  is  igtiilcd  iind  burned  in  (he  opcD  air.  For  (h«  mure  rcfnc- 
tor;  orvH  B  kiln  siinilnr  to  tbnt  uwd  far  burning  lima  is  required.  Tfae  on 
ia  rendered,  by  tliia  opemtioD,  more  poroui  mud  eauilr  broken  inlo  msll 
pieces,  by  icliich  it  ia  more  rculily  acted  upon  in  Ihe  sineltiDg-ftiniaet. 
The  amall  piacea  would  be  diaadvkntageoua  in  an  anthnuiite  ramace- 

Smtlliug  is  tbe  process  by  which  the  iron  is  aepurkted  from  the  refrsetory 
Kubstances  with  Hhieh  it  is  combined  in  the  ore.  It  censisti  in  raulng  the 
ore  to  a  higli  heal  in  contact  vilh  carbon  and  a  suiiabla  flui  in  the  blasi 
or  siiiekinR  furnace.  The  flux  unites  with  the  earthy  matter  of  the  on. 
forming  a  ginnay  anbalanee  called  itag  or  oinder.  and  the  earbfln  onitef 
with  (be  oxygen  of  the  ore,  setting  the  iroD  free,  which  in  lum  unite*  wilb 
a  portion  of  the  carbon  n,nH  foriul  a  fusible  compound,  tartiuril  n/irua.  or 

The  melted  iron  and  slag  descend  lo  llie  bottom  of  the  fbmace,  ibe  ilaf 
forming  a  covering  to  Ihe  pool  of  iron  and  prntecling  il  from  (be  •ction  of 
■he  h1a»t.  \f  they  accuuiulate.  Ihe  slag  mm  off  uier  ibe  dam.  and  ■•  a 
good  indication,  to  an  experienced  eye,  of  tbe  quality  of  nietaltbc  rumice 

and  the  nela) 
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It  B^tts  ftt  %  lower  heftl  thtn  while  iron,  bceomet  nore  iald.  And  pre- 
•ervet  its  fluiditj  longer;  it  run«  sraoofhlj ;  the  color  of  the  tlutd  metal  it 
red.  nad  deeper  In  proportion  as  the  heel  is  lower;  it  does  not  stick  to  the 
Ii41e;  it  fills  the  mould*  well,  contmcts  less  and  contains  fewer  ca^it let 
than  white  Iron ;  the  edges  of  a  easting  are  sharp,  and  the  surface  smooth, 
eoneei.  and  coeered  with  carburet  of  Iron.  A  medium-*ii«Kl  grain,  bright 
gnij  eolfyr.  lieelj  aspect,  nocture  sharp  to  the  touch,  and  a  close  compact 
teiture.  indicate  a  good  qualitj  of  iron.  A  grain  either  very  large  or 
eery  nsall.  a  doll,  emrthj  aspect,  loose  teitnre.  dissimilar  crystals  miied 
Cofetber.  Indleale  an  inferior  quallt j. 

Oraj  iron  Is  n*ed  for  ordnance  purpoeee  where  the  pieces  are  to  be  bored 
er  fitted. 

Its  tenacity  and  specific  grarilj  are  dmmUked  hj  annealing.  Its  mens 
epeeifie  graeitj  is  T.'iOl). 

irAiir#  rroe  is  eery  brittle  and  sonorous;  it  resists  the  file  and  the  ehlsel, 
nad  b  snsceptible  of  high  po1i«h  ;  the  surface  of  a  easting  i«  coneaee;  the 
frnetnre  prevents  a  sileerj  appearance,  generallj  fine-grained  and  compact, 
enmethnee  radiating,  or  lamellar. 

When  melted  it  is  white,  and  throws  ttW  a  great  number  of  sparks,  and 
iti  qonlHies  are  the  reeerse  of  thone  of  graj  iron :  it  is.  therefore,  unsuitable 
tot  ordnance  purposes.  Its  tenacity  is  tmrmud  and  its  specific  graeitj 
dumimtkfdhy  annealing.     Its  mean  specific  graritj  is  T.AOO. 

MoftUd  tree  is  a  miiture  of  white  and  grae  :  it  has  a  spotted  appearance ; 
It  fiows  well  and  with  few  spark* :  tht>  casting  ha«  a  plane  surface,  with 
edg^s  slighllj  rounded.     It  t«  suitable  for  making  shot  and  shells. 

A  fine  mottled  iron  Is  the  only  kind  suitable  for  making  castings  which 
require  grent  strength,  such  as  cannon.  The  kind  of  mottle  will  depend 
mueh  on  the  site  of  the  casting. 

Besides  these4reneral  dieisions.  Ihemanufacttirrrs  distinguish  mors  par* 
ticolarlj  the  diflfercat  varietie*  of  pig  metal  bj  numbers,  according  to  iheir 
relatiee  hardnesa. 

No.  1  is  the  sofleet  iron,  poseesaing  in  the  highest  degree  the  qnalltiet 
described  as  belonging  to  graj  iron:  ii  has  not  much  sirmgih,  but  on 
aeeount  of  its  fiuidite  when  melted  and  of  ii«  miming  adranugeoasljr  with 
old  or  scrap  iron,  and  with  the  harder  ktnda  of  east  iron,  it  t«  of  great 
nee  to  the  founder,  and  commands  the  higlieiii  price. 

No.  2  Is  hanler.  elo«er  grained,  and  stronger  than  No.  1 ;  It  has  a  gmjr 
color  and  ronaideraMe  lustre.  It  Is  the  kind  of  iron  moat  suitable,  in 
general,  for  making  shot  and  ahella. 

No.  9  ta  at  ill  harder  than  No.  *i.  Its  col'ir  is  gray,  but  inclininf  to  while ; 
It  has  considerable  strength,  but  it  Is  principal! j  used  bj  the  fuunder  fer 
■liiag  with  other  kinds  of  iron. 
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<?o.'4  is  irigM  iroD;   Ko.  n,  nof/W;  No.  6,  ««{»,— wUdi    If  nflt  Ibr 

general  UE«  b;  itself. 

Tlie  quftlilies  of  Ibese  Tarioui  kinds  of  iron  seem  to  dspand  OB  tba  pn- 
portion  of  carbon,  and  on  Ibc  slitte  in  which  it  it  found  in  tfaa  BctaL  la 
the  durker  kinds  of  iron,  where  the  proportion  ii  sometimci  7  par  eeal.  of 
cnrliun,  it  ciistH  (larlly  in  the  slate  of  graphite  or  plumbago,  wblcb  awiH 
the  iron  Boft.  Id  white  iron,  the  earbon  is  thoroughlj  cambisad  with  th( 
■ui^lal,  as  in  steel. 

Cusl  iron  frequentlj  retains  a  portion  of  foreign  IngredicBM  from  ike 
ore,  eucli  as  eartlis.  or  oxides  of  other  metals,  and  sometimas  ■iilphnr  and 
phosphorus,  which  are  all  injurions  lo  its  quality.  Solpbnr  baitlcas  the 
iron,  and,  unlc^n  in  a  Ter;  small  proportion,  destrojs  its  tenacitj. 

These  foreign  substnnces,  and  aliio  a  portion  of  the  earlKin,  ai«  scparalc-1 
by  melting  the  iron  in  contact  with  air,  and  soft  iron  ii  thai  rendered 
harder  and  stronKer.  The  effect  of  renielting  varies  with  Ibe  natare  of 
the  iron  and  the  kind  of  ore  from  which  it  has  been  cilracled;  Ifaai  ftwa 
tlic  hnrd  oreH.  iueli  as  the  magnetic  oxides,  undergoes  lee*  alteration  than 
thnl  from  thi>  bemalitcaj  the  latter  being  sometimes  changed  from  No.  1  ta 
vhilr  by  a  single  remelting  in  the  air  furnace. 

Tiie  color  unit  texture  of  eait  iron  depend  greatly  on  the  siic  of  the 
enntiag  ami  the  rapidity  of  cooling:  a  amall  caMing.  which  coals  i|uickli. 
is  iilnioni  always  vhilt.  and  Ibe  gnrface  of  large  castings  partake*  muf*  of 
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cliare<iMl:  Ihit  operaiioa  U  genermllj  again  repeated,  when  the  ball  it 
rtAclj  for  the  skimfUr. 

The  PtDDLiiio-rcBiiACi  is  a  reverberatorj  fkimace.  with  a  eaet  iron 
bocioai  Uned  generallj  with  a  pare  and  refractor j  iron  ore,  where  the  flume 
•f  bituoiinoiu  eoel  it  made  to  act  directly  on  the  metal. 

The  operation  of  paddling  it  n  moel  important  one.  aa  thequalitj  of  the 
iron  depends  so  much  apon  the  skill  with  which  it  in  conducted. 

The  metal  it  ftrtt  melted,  and  the  puddler  then  t>egin«  to  ttir  it,  exposing 
each  portion  in  torn  to  the  action  of  the  flame,  and  continuet  thit  at  long 
ne  he  it  able  lo  work  it.  When  it  hat  loot  ita  fluidii  j,  he  furmt  it  into 
poddler'a  balla,  weighing  from  80  to  lUO  Ibe.,  which  are  next  patted  to  the 
•htngler. 

Smiscliso  it  performed  in  a  ttrong  tfiMvur  or  under  the  trip-hammer. 
Ite  object  It  to  preaa  out  at  perfecflj  aa  pottible  the  liquid  cinder  which 
tbe  ball  tlin  containt:  it  alto  form*  the  ball  into  thape  for  the  poddle- 
rolla.  A  heaTj  hammer,  weighing  from  6  to  7  tont,  eflectt  thit  object  moet 
tboro«gblj,  bot  not  to  cheaply  at  the  tqueexer.  The  ball  receitet  from 
1«»  to  20  blowt  of  the  hammer,  being  turned  from  time  to  time  at  required : 
it  la  now  called  a  bloom,  and  it  ready  to  be  rolled  or  hammered.  Or  the 
ball  b  pa  teed  once  through  the  tqneeter.  and  is  ttill  hot  enough  lo  be  patted 
tJirongb  the  puddle -roUt. 

FrnoLB-RoLLt. — Bj  patting  through  diff'erent  groovee  In  thete  rolls,  the 
bloom  it  reduced  lo  a  roe^A  bor  from  three  to  four  feet  in  length,  its  ntme 
eonvojing  an  idea  of  iit  condition,  which  it  rough  and  imperfect. 

PiLiao. — To  prepare  rough  bam  for  thit  operation,  thej  are  cut,  either 
hot  or  cold,  bj  meant  of  a  oirong  pair  of  $ktmr§,  into  tuch  lenglht  a*  are 
beet  adapted  to  the  tite  of  the  inished  bar  re<|uired ;  the  theared  hart  are 
piled,  one  oter  the  other,  lo  the  number  of  from  two  to  »ix  or  ni4»re  piecea. 
according  lo  the  ttxe  re«|uired,— when  the  pile  it  ready  for  balling. 

Ballisci. — Thit  operation  it  prrformed  in  the  balling-fumtre.  which  is 
similar  lo  the  puddling- furnace,  except  thtt  its  lioffom  or  hearth  i*  made 
•p,  trtam  time  to  time,  with  tend;  it  it  uteil  to  gite  a  welding-heat  to  the 
piles  to  prepare  them  for  r<dling. 

Fi^itniiia-RoLLt. — The  MU  are  patted  tuccettivelj  between  roller*  of 
mrioat  formt  and  titee  according  to  the  thape  of  the  ftnithed  bar  re<)utred. 

The  bars  are  ttraightened  on  a  ratt-iron  bed,  with  heavy  wooden  beetlea. 

The  fiMlifjr  of  the  iron  depend*  on  the  kind  of  pig  uted,  the  skill  of  the 
yiddler,  and  the  abtence  of  deleterioot  tubttancee  in  the  faroace. 

The  ttrongett  ct«t  irons  do  not  pnwluce  the  slrongesi  mtllrtble  iron. 

For  manj  purposea,  mch  tt  theett  for  tinning,  best  boiler-plste.  and  bare 
far  converting  into  tieel,  ekmrtoot  iron  it  use«l  eidovivelj  :  and,  generallj, 
thia  kind  of  iron  is  lo  be  relied  upon  for  strength  and  t«Highneft  with 
grenler  confldence  than  anj  viher«~lhoagh  iron  of  superior  quality  la 
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nikdg  rrom  pigi  made  wllh  other  fuel  ui<l  with  tha  hot  blsM  ;  iron  for  (ob- 
barrels  linn  been  lalel;  nixie  from  nnthrmcile  hot-blail  pig*. 

Iron  is  improved  in  qumlilj  by  judicioua  working,  reheating  it,  nad  kaa- 
mering  or  rolling:  other  thingi  being  equal,  Ihai  ii  Ibe  beat  Iron  that 
has  been  wrou^t  the  mosl. 

Pilva  are  somciimea  made  of  good  iron  on  top  and  botton  aad  posm- 
iron  in  (he  middle:  Ibis  ia  eaiily  delected  in  tha  fracture.  R^ecl  it. 
nhcre  etrenglh  and  louglioeaa  are  required. 

Btu  InuN. — Tho  iron  uped  in  ordnance  canalmctiona  U  pBcrallT  tai- 
nielicd  in  btirs  of  different  aiiaii,  or  in  tkaptt.  It  iboald  b«  of  the  be«t 
.lunlity  of  iron,  higlily  rained. 

Tlic  qiinlily  of  iron  \*  generallj  judged  of  bj  it*  grain  aa  sbown  in  i 
ffpsh  fracture. 

The  sample  ahould  be  1  inch  nquare,  or,  if  a  flat  bar,  )  loch  thick.  Cut  ■ 
noti-li  on  one  Hide  with  &  cold-chiael.  uid  bend  the  bar  down  vrer  the  edft 
of  nn  DnTil,  or  giTe  it  a  hearj  blow,  when  Ijing  Sal  on  the  ground,  with 
B  F'lf dgp-Lammtr :  if  the  fTBCiiire  exhibit  long,  ailk;  fibre*,  of  a  leadrn- 
graj'  I'olor.  lohvring  together  and  twilling  or  pulling  span  before  bnak- 
iog,  it  dvDiilcs  B  lough,  soft  iron,  which  in  eaij  lo  work  and  hard  to  hr»k. 
puitnble  for  sheet  iron,  wire,  H-c.  but  i(  may  weld  badlj.  \  medium,  eiea 
gnin.  miipd  with  librvs  as  above,  hut  withoul  bright  apecka  or  dark  rpuii. 
ia  nUo  n  favorable  iniliration.     In  general,  a  short,  blackish  fibre  indicate! 
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mrt  tli«o  bral  Meording  to  tli«  om  for  which  ihtj  are  inteiiilcd.  Pieces 
which  are  to  have  holce  in  them  are  tented  by  punching  holes  in  them  eold. 

Tf»t  whtn  hot. — Draw  out  the  iron,  bend  and  twiiit  it ;  ppHt  it,  and  turn 
back  the  two  partii,  to  eee  if  the  pplit  eitend*  up ;  punch  a  long  bole  in 
the  direction  of  the  fibre,  and  another  at  riicht  anirlee  to  it ;  punch  holee 
of  differest  forma, — tome  near  the  edge :  weld  the  iron  to  iron  and  to  eteel ; 
make  chain*  from  tmall  rod* ;  obperre  if  cracks  or  flaws  weld  easily ; 
i»allj.  forfe  seme  of  the  most  difficult  pieces  for  which  the  iron  is  in- 
landed. 

Nirrton  FoBflixo. — Good  iron  is  often  injured  by  being  nnskilfulW  worked. 
Care  should  be  taken  that  the  iron  while  heating  is  not  eiposed  to  the 
air.  which  would  asuist  in  forming  scales  of  oiide  on  its  surface:  it  is  to 
present  thb  that  the  workman  from  time  to  time  throws  sand  or  clay  on 
his  iron  to  protect  it.  When  iron  is  at  a  white  heat,  immediate  contact 
with  coal  tends  to  csrbonite  it  and  make  it  ttftly.  Iron  heate<l  for  any 
^rpote,  and  especially  for  welding,  should  be  heatcNl  s«  rapidly  as  possible^ 
la  order  to  expose  it  the  least  possible  time  to  the  action  of  the  air  and 
coal;  for  this  purpose,  the  strongest  fuel,  with  an  abundant,  steady  blast. 
Is  nsceeeary.  Defects  in  iron  caune*!  by  unskilful  working  may  be  remedied 
in  part :  if,  for  example,  iron  has  been  hmm^d,  give  it  a  smart  heat,  pro* 
tected  as  much  as  possible  from  the  air;  if  the  iron  has  been  injured  by 
tmU'lsmm^rinf,  a  moderate  annealing-heat  will  restore  it ;  if  the  iron  has 
become  hard  and  steely,  giro  it  one  or  more  tmart  heain,  to  etiract  iha 
carbon. 

Jmrpertum  of  Jron  fur  dttrrintm  ami  Sra-Cftati  Cttrruit^s, 

The  tkttk'fUlea  should  be  made  of  iron  of  good  quality,  unifurm  la 
thickncea,  a  plane  surface,  and  cut  near  to  the  rei^uired  siie.  Verify  the 
else  by  a  wooden  frame  nuide  of  the  required  ahape,  and  the  thickness  by 
aa  iron  gauge.  Try  the  quality  of  ths  iroa  by  punching  holes  near  the 
edge  at  the  place  for  the  trunnion-holes. 

The  rmtU  should  be  straight  on  the  top,  bottom,  and  edge  of  the  iaagt: 
try  them  by  laying  a  straight-edge  on  them.  The  web  thoold  be  a  plane 
svrface,  without  corrugation*,-  at  right  angles  to  the  fianges.  which  should 
be  snKK)th  and  free  from  breaks  t<r  rrack«. 

Examine  that  the  welds  are  all  go«M|.  that  there  are  no  seam*,  and  thai 
the  iroa  has  not  been  burned.  Verify  the  cross-sect i«>n  of  the  rail  by  a 
prvile  cut  from  sheet  iron  or  mahogany;  measure  the  length  with  a  rod 
of  the  correct  length. 

ft««  that  the  trough-beams  and  angle-iron  are  straight,  and  their  edges 
sound,  without  cracks.     Verify  their  length. 

Examine  the  bar-iron  by  the  tests  giren  aboYo  for  bar-iron,  and  where 
the  pieces  are  cut  to  length*,  terify  them. 


Wcigb  MTeml  pieces  of  each  kind  of  the  exact  length,  aofficieDt  to  |«t 
a  fair  nuam  wciglii,  from  wLicb  tbe  weight  of  the  whole  can  b«  calcnbled. 

If,  ia  the  opemtina  of  puddling,  the  procesa  be  slopped  at  a  ptrticnlar 
lirue  delerniiaed  by  indicationa  giTcn  b;  tbe  melal  to  an  eipcrieored  <;e, 
an  iron  ia  oblaincd  of  greater  hardneM  and  atrength  than  ordinary  Iran. 
to  which  [be  name  of  semi-etetl,  or  puddled  sleel,  bat  been  applied-  Tbe 
priiii-ipal  difficulty  in  its  nninufaclure  is  that  of  obtaining  UDiformilj  in 
Ibe  produer,  homogeneily  and  solidity  throughout  the  entire  ma>a.  ll  ii 
muoh  improTed  by  rcbealing  and  hammering  under  a  henry  hammer. 

A  tenacity  of  1IH,000  lbs.  to  the  square  inch  ha*  been  oMained  fnn 
■eini-stecl  made  in  this  country  in  this  wny.  Field-pieces  hare  been  made 
of  Ibis  material,  and  it  is  believed  that  it  will  answer  well  for  tbii  purpoit, 

Strrl. 
S''rt!  is  a  compound  of  iron  and  carbon,  in  which  the  proponinn  of  ike 
Inlter  is  from  fi  to  1  per  cent.,  and  even  less,  in  som«  kinds.  f*tce1  may 
be  di^lingulyhed  from  iron  by  lis  fine  grain ;  its  susceptibility  of  harden- 
ing by  immersing  it.  when  hot.  in  cold  water;  and  with  cerlainlj  hy  rht 
action  of  diluted  nitric  acid,  which  leaves  a  black  spot  on  ttecl,  and  en 
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hmn  iato  fimoCt,  which  art  broafhi  to  a  weldiDghetl  in  a  rtY*rb«r»loi7 
faroftct,  Aod  haomtercU  or  rolled  aKain  into  bars;  this  optrAiiun  U  re* 
pcftlcd  MTtrml  tinuM  to  produce  the  finest  kind*  of  iihenr  •leel.  which  nr« 
ditfiinguUhed  bjr  the  names  of  kml/'$ktmr,  $mgU  shear,  and  d*'ubU  »he<ir,  or 
au«l  of  1  mmrk,  of  2  marks,  of  3  M«ri:«,  etc.,  according  to  the  number  of 
Um«a  it  ban  been  piled. 

Cast  $ittl  is  mado  bj  breaking  blistered  steel  into  small  pieces  and 
Melting  il  in  closn  crucibles,  from  which  it  is  poured  into  iron  moulds;  thn 
M|fo<  is  then  reduced  to  a  bar  by  hammering  or  rolling,  as  described  under 
the  head  of  malleable  iron,  I  bene  operations  being  pcrforme<l  with  great 
care.  Cast  steel  is  the  finest  kind  of  steel  and  best  adapted  fur  mutt  pur- 
pases  :  it  is  known  bjr  a  very  fine,  eren,  and  clii««  grain,  and  a  »iUerj, 
homogeneous  fracture;  it  is  terjr  brilllr,  and  ac<|uires  eitreme  hanlness, 
but  is  diAcalt  to  weld  without  the  use  of  a  fiui.  The  other  kinds  of  steel 
have  a  similar  appearance  lu  ra*t  ^tcrl.  but  the  grain  in  cosri»er  and  le«s 
homogeneous;  Ihejr  are  s^iHrr  and  \r%%  brittle,  and  weld  m<ire  readily.  A 
fibrous  or  lamellar  appearance  in  the  fracture  indicates  an  imperfect  steeL 
A  Baterial  of  great  toughness  and  elasticity,  as  well  as  hardness,  is  mndn 
bj  forging  together  steel  and  iron,  forming  the  celebrated  damtask^Hml^ 
which  is  useil  for  sword-blades,  spring*,  etc. ;  the  damasked  appenranet 
is  produced  by  the  action  of  a  diluted  acid,  which  gives  a  black  tint  to  th« 
•coel  parts,  whilst  the  iron  remains  white. 

Various /snfy  $tetU,  or  allocs  of  steel  with  fitrrr^  platinttm,  rA<M#iirai,  and 
WosMiiiosv,  have  been  made  with  a  view  to  imitating  the  Damascus  steeU 
wootf,  etc.,  awl  improving  the  fabrication  of  some  of  the  finer  kinds  of 
surgical  and  other  instruments. 

rnortBTics  or  Htccl. — The  be«t  steel  possesses  the  following  chamrter- 
isiics:  heated  to  redness  and  plunged  into  cold  water,  it  beromes  hard 
enough  to  scratch  glass  and  to  resist  the  be«t  files;  the  hanlness  is  uni- 
form throughout  the  piece;  aAer  l>^ing  tempered  it  is  not  easily  broken; 
it  welds  readily ;  it  does  not  crack  *»r  pplit  ;  it  bears  a  very  high  heat, 
and  preserves  the  capability  of  hanlening  after  repeated  working;  the 
grain  is  fine,  even,  and  homogeneou*.  and  it  receives  a  brilliant  polish. 
Its  specific  gravity  is  7. Hit;,  l»eing  greater  than  thai  of  iron. 

rrtf.-> Break  a  few  bars,  taken  at  random ;  make  tools  of  them  and  try 
them  in  the  severe*t  manner. 

llAnncsiso  a%u  TBarBBixu  Htbbl. — 4hi  theee  operations  the  quality  ef 
manufactured  steel  in  a  great  measure  depends. 

ii.tr*i*mtm^  is  efl^ected  by  besting  the  steel  to  a  cherry  red.  or  until  the 
scalrs  of  oiide  are  loosened  on  the  surface,  and  plunging  it  into  a  liquid, 
or  pUrifig  II  in  cttniart  with  t^mf  C(»i»ling-«iilHitance ;  the  *legnH»  of  hard* 
■r»«  ilriM^n*!*  fh  ilir  heat  and  the  ra|>i<liiT  of  co«iling.  St«>el  i«  ili««  ren- 
dered so  hard  as  to  renist  the  hardest  file*,  and  it  becomes  at  the  same  time 
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eitremely  brittle.  TIib  degrss  of  brat  ud  th«  t«mp«istiiT«  and  BStan  ff 
(lie  coaling-mctliuiD  must  be  choieit  wilh  rvtrnnn  lo  the  quAliij  of  ihc 
Hlevl  iiLd  the  purpose  for  wbicli  it  U  inlenJeil.  ColJ  vster  givei  •  preslfr 
bunliiesa  Ihaa  oils  or  oilier  fatty  gubntinceii,  und,  wcl  iroB  k>1m  t 
cindera,  but  on  inferior  degree  of  b&rdneaa  la  (hat  giTen  bj  acids.  iM, 
tallov,  clc.  prcTeat  tlie  cracks  irbicli  arc  caused  b;  too  rapid  CGoliag. 
Tbe  lover  ibe  heat  at  wblcb  the  sleel  beeemri  hard,  the  better. 

Tempering. — Steel  in  its  hardest  glsle  being  too  brittle  fur  moat  por- 
[loseB,  the  requisite  strength  and  elasticity  are  obtaiaed  bj  tempering, — or 
lelliiig  rfoiffi  Ihe  Itmper,  as  the  workmen  term  it, — ubich  is  performed  bj 
beating  the  hardened  steel  to  a  certain  degree  and  couling  it  quickly. 
The  requisite  heat  is  usually  ascertained  bj  the  color  which  ibe  surface 
of  the  steel  assuioes  from  the  film  of  oiida  thus  formed.  The  degree*  "t 
beat  to  which  these  aeTeral  oolors  oorreiipond  are  as  follows: — 

Suilalile  for  hard  instruments :  aj  ban- 
mer-faces,  drills  for  bard  aubatances, 


At  430°  Fahr.,  a  Tcrj  faint  jellow. 
At  460"     "      a  pale  straw  color. 


a  full  jellow... 
ft  brown  color. 


For  instruments  requiring  hatd  edje* 
without  elasticitj ;  as  sbears.  acii- 
sors,  tools  for  turaiag  iron  and  steel. 


WrlJimif-VompotilHm  /or  Iitm  or  Sirrl. 
Bom „ 10  part*. 


Poand  tb*u  loi^ihrr.  kimI  ufIi  ilirni  In  ■  rmciMr  inio  a  clear  liquid; 
pwr  il  out  oa  an  iron  pUie.  iDd,  when  cold,  paltcriie  it  fur  uic. 


PrvMikl*  of  poluh ■>   " 

RMin _ „ :.   '■ 

Atcubol — — (>  pint. 

Walcr- ft    •■ 

IrvB-SliBfi -'t  lb. 

fat  all  ih«  aatariali  In  an  iron  pan  tofetbrr,  and  melt  ib«n  oier 
■  t«Bll*  In.  ao  tbal  Ibe  cnmp'xiiiDn  aball  boil  for  a  ttw  miantt*.  illrriug 
N  OBlil  il  iball  b«e*>B«  flnallj  drj  anJ  cbarrvd :  lb*n  pulTtriic.  and  u*«  It 
!■  lb*  aaa*  BanBtr  u  bursi,  appljing  it  to  the  part*  lo  ba  wvldnl  wbea 
•(•ndbMt. 

Shrrt  Jrtm. 
Xkiti  na  b  mad*  b;  rolling.  Ii  abosld  ba  aotl  and  toa|[b,  it*  nirfaca 
xrj'  aaaotk,  vliboni  bole*  or  tblek  tcalci ;  Il  la  foacrallr  of  a  bluiab 
color,  aaMvtimra  clondrd  :  ibi  >bF*t  ibould  b*  of  rvfpilar  Ihicbnfaa.  claalie, 
and  crackling  Bbrn  b#nl  in  ibt  band*.  Wbra  beat  al  a  rigbt  angta, 
Ibtrc  abouUl  be  no  apprarann  "f  (ra«tnra  on  iba  rilcrier. 

Kmttia  titti  iroD  ba*  a  plaalabrJ,  glir**;.  tnd  (Booib  nirfacc  of  irraj 

oilil*  of  iroa;  It  ibonld  b*  tfrt  fnia  nul  or  lasa,  and  be  itrj  asft  a*d 

loaitb.     INiBrb  b'lle*  in  il  near  lb*  *ii|te,  aad  aaa  tbal  tber*  aro  ao  lawa 

or  erach*  aftrr  thia  operalim. 

Tbe  anereoi  leal  of  abect  iriin  coaaiai*  In  baHMoriag  a  part  of  lb*  abaal 

Mnaat  HtniL  t*  ■aaufaclured  ia  tbe  *ame  wajr,  and  abonid  ba**  lb*  >»■■ 
qnaliliea.  ai  abeol  iron,  vilh  frtaler  eiaalicilj  and  bardaca*  ia  a  IbiaaW 
*be*t. 

For  (b*  wiigbl  of  ab«*l  ir«n.  ee*  Tables  oB  ff  i'^  aad  Ma. 

SM^ri  Tin. 
Hk^  Im  ia  Budo  bj  roallOK  abort  Iroa  wtlb  lln.  Tb*  Iran  la  irat 
trtattj,  ar  Iborougbijr  ciranrd.  )>j  n*ana  of  aa  acid,  aad  ibea  iBiB*ra*d  ia 
Mdiad  tia.  Thrr*  are  Oo  bind*.— called  xayb  Im  and  JoatU  ha,  diCeriag 
in  tblckaraa  aoH  in  Ibe  qoaatilj  of  tin  with  >bich  tbe  iron  ■•  f«aird.  Tb* 
Bsrfac*  of  ibc  abr*!*  ahould  b«  brigbt  and  ■nnotb,  free  frun  •perka.  beada, 
aadUlnera 


•l-ii 

IIIUISANIK   MAMI  A 
UaD  Tblrtnru. 

1- 

Kllid. 

.,„. 

nviBi,i. 

1           K.-^ 

SinglGUn.... 
Double  X-... 
Hoofing. 

10x14 
10  xH 
20x1* 

""ST- 

2T      ■ 

o.oi-:5 

0.018 
0.018 

0.3 
0.75 
1.6 

1  Th»re  are  n^u- 

J    inaboi. 

112   ahMt*  U  t. 
box. 

\  iijuure  of  roof  {100  B(|Uftr«  feet)  reijuirea  about  71  sbeets  of  rooSng-ti 
rmehuu  aad  Wright  iifShrtt  M-lak. 


eqx:*t  Fun  IS  Paiix 


VlLtUt   AMI*   RAHFH. 
rUfM  ami  Ha^. 


I  U^lk.  I   WIMk.  I  T^*^- 


I     flat  rna(h  (n 
1  t  l>«     4 

« ;  ik>. 

RwhhI  bMlMd, 

t>&  4b. 
!>«.  do. 
l>o.         du. 

IH^  *>. 
tto.  dn. 

Dk         da. 

FlM,     bMd,     •■■Mb.  ' 
!•   I      Ifct.  do.         1 

I*    I       bo.  dn.  I 

!•  I     hi.  d*.        : 

11  ;  llkirn>«Bd,bud.du.  ' 

n  '    Dh  A>. , 

U    I         INIL  do.    ' 

>t     T«p*f.  kudu* 

U     rut,  •hoaiat  rup.  .. 
M  ,  UaUruud  do. 


•  10|     ladginndW. 

•  la     I       l>gi. 


Eagliak  Sin  >r*  (TBarallj  »f\  *t  Ihf  BfiM-Kali  taJ  Braorln. 

FUm  (kould  b*  bib4«  «t  lb*  bMt  cut  atnl.  Tb*  t«*ili  an  (ucnllj  r«l 
Bt  •>  BBgU  sr  <iO°  «Ub  lb*  e«nir«-llA( :  at  a  (BAllfr  aagia  ib*  laMh  bi« 
»pt  (•  eb«k«,  aad  at  •  pnivr  bbkU  lb*;  do  bM  cat. 

I>  cbooiiBi  IIm.  Ih«j  ■bouIJ  tx  aiaiaiBtil  U  (M  Ihat  ibCf  an  alnlgbl. 
ibat  Ibrj  an  fraa  fraa  crarh*  aail  flav*.  anJ  Ibal  lb*j  ara  mt  ngalarlj. 
Tb*  iMtb  •bouM  not  b*  laiwl  or  brokpB  b/  lllat  ob  iroa  or  tcBpnai 
M«cL  Oa>  oul  of  taeb  •Inita  naj  b*  Intil  on  a  pivea  of  Icaprrad  iImL 
iocb  at  tb«  Ian(  ufk  tlo  wrrKnl  in  a  *iM:  lb«  •!•  ahimM  "Uh«"  In  lU 
vhuU  l«B|ih.  b->lb  ua  ihi  lal  an'l  *d(*.  anil  iboald  not  eul  in  draHing 
back;  it  abeaM  0'>l  mafcr  fulrov,  or  *buw  a  l(B4Mirr  la  dfiiat*  frani  tba 
dlTaclioB  %'%tn  ('I  )l  bjr  lb*  band.  Tbr  i|U«lii;  of  lb<  airrl  najr  b*  drl*r> 
atU*4  b;  br«BkiD(  aosc  of  tb«  iUa  and  vorklag  tba  MnI  ia  Uw  forg*. 
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Wood-Scrtwt. 

Wooil-BcrewB  ftre  cli^acd  by  the  length  in  IncbM,  »nd  b;  tbe  BOBbtr, 
wLich  iniJicitos  tbe  siie  of  Ihe  wire,  or  bmlj  of  Ihe  screw. 

Tbe  following  table  of  dimensloni.  derived  from  meunrenieiila  of  lb« 
8crcwB  made  by  the  New  England  Screw  Companj,  at,  ProTidenec,  Bhftil 
Islund,  will  be  fouD<l  coDTeaieat  for  reference. 
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Bellowt-Bftils  l.lSineh  long,  0.1  inch  thick,  with  heftdi  .75  ineh  to  1 
inch  an  d&AOMlcr,  nhould  weigh  about  120  to  1  lb. 

Tatk9  ar«  eUuMd  bj  the  length  in  inches,  or  bj  the  weight  of  1,000,  ia 
onnceft. 

Sfnf»,  hr^ds,  jinuhn^'mudM,  are  cUated  bj  the  length  in  inches. 

Bnmu, — Oun-melnl:  90  copper  and  10  tin. 

iMi'Wutmi.—lH  copper  and  'i'i  tin. 

/*!«#  br**s. — 2  copper  and  1  itnc. 

hroMM  /or  pwru  o/  §mtdl  arms  end  *»/  yMm-tmrfimfta. — 80  copper,  17  line, 
and  U  tin. 

Sketi  brast. —  3  copper  and  1  lioe. 

Stirrr  mttder. — 4  vilrer  and  I  copper :  or  2  mWcr  and  1  bram  wire. 

limrd  Bolder. — 1  tine  and  2  brafi*. 

itmmUr't  9older.^\  tin  and  1  lead. 

Tmm€r'§  »older. — 1  tin  and  2  lead. 

Pem-ltrer'$  9old*r. — 2  tin  and  1  lead. 

F»mhU  miioy.^l  tin :  3  lead ;  5  bicmoth :  smIU  ai  197^ 

Type- «#/•/.— 11  lead,  2  anlimonj,  and  {  tin. 

Gfrmmm  «iirrr.>-40}  cupper;  31)  nickel ;  25|  line;  2}  iron. 
**  *'  for  casting. — 60  copper;  20  tine;  20  nickel;  3  lead. 

Ptwtfr. — I  tin  and  1  lead. 

Am  mlUjf  thai  erj^nds  in  e>*>ltm^. — 9  lead,  2  antinonj,  and  1  bismuth; 
■■efUl  for  tiling  tmall  caTiiir*  in  ca«t  iron. 

B^hUt't  mft*il,  for  journal-t>uxca. — 9  tin  and  1  copper. 

PicKLi  ron  Clbasiixu  Ikux. — To  a  utiiort  of  equal  parte  of  nitrie  nad 
muriatic  acids  add  tweUe  times  their  j>Mnt  Tolnme  of  water. 

Li^roi  ron  TiJisiiiio  on  ^iLiitti^u.— DtsaoWe  S  ounces  of  tine  in  a  pisi 
•f  muriatie  acid,  letting  it  stand  in  a  warm  place  about  H  hours ;  strain  ihn 
nolution  through  a  cotton  or  linen  cloth  ;  a<ld  a  leaspoonful  of  pulrerited 
•al-ammoniae  to  a  pint  of  the  solution,  and  let  it  boil  for  ten  minntea; 
whon  cool  it  is  it  for  ufe. 

To  Ti«  I noM.  — Immerse  the  iron  in  the  rleaning-pickle;  if  the  surface  be 
rough,  let  it  remain  in  the  pickle  about  4  hours,  or  until  all  the  scales  can 
be  rubbed  o(f.  Thea  dip  the  iron  into  the  solution  of  tine,  and  imme- 
diately aAervard  into  the  melte-l  tin,  which  mast  beki^pt  a  little  above  the 
melt iog  point.  I«et  it  remain  in  the  mrlte*!  tin  until  (he  latter  has  ceased 
to  be  agitate*!,  when  the  imn  will  tave  become  warm  enough  for  the  tin  to 
a«Jhere:  on  taking  it  out,  «i|ke  or  abake  off  the  surpliii  tin. 

To  Tia  t^omn.->It  is  only  aecessarj  to  dip  the  oopper  into  the  solution 
of  tiae  aad  thea  iato  the  baih  of  tia:  or  to  cleaa  the  copper  with  diluted 
aalpharie  acid  before  immtrsiag  it  in  the  tin. 
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STORAQE  AND  PRESERVATION  OF  METALS. 

Meiali  >ra  Blorcd  on  the  gruuail-flDori  of  Jrjr  tiiJ  v«ll->irMl  buildiap, 
wLich  shoutJ  be  kept  opeo  id  fine  weatlier  011I7. 

Har-iroa  ■nj  ttttt,  and  piecei  rough-forged,  {thapt;)  ditided  MConliBf 
to  kind  and  ant,  on  ricks,  or  Blanding  upright  in  framei ;  irnHmirMUf 
r'run  auil  terapt,  in  piles  miirked  with  the  weight.  Sknl  iron  m.ai  tU.  oilad, 
and  placed  on  «dge,  in  frames.  HVrr,  oiltd,  in  eoiU,  hung  on  bowks; 
arrnugvd  aucording  to  kind  and  Biie. 

/Iiai-if  (haint,  coiled  up  in  piles, — Small  chaiiu,  in  hnndlea  of  10  or  5i. 
in  boiM  or  on  shelTss. 

F'Hiihfd  iritrk,  acconling  lo  kind,  in  pileH  or  in  boies. 

I'ii)  mrliii,  in  sijuare  pilea:  the  flat  HJdci  lying  together. 

Tliu  iron  and  91  eel  parts  of  imiilenienle,  etc.,  corered  vilh  a  black  Tarairk. 
made  of  vhitc  varnisli  and  liinii>l>la<-k,  for  intreiiching  auil  other  bratj 
loulsi  of  while  varnieh  and  ivory-black,  for  polished  loola.  (See  I'hap- 
ler  VII.) 

Artiiicir'i  luolf  and  j!!a,  acearding  lo  kind,  In  a  dry  place,  wiih  suitable 
divivLona ;  the;  should  be  spriukled  wilh  pondered  charcoal,  or  fine  quick- 
lime, lo  protect  them  from  ruBt. 

.y,iili,  according  lo  kind  and  size,  in  bins  or  kegs.     Anritt  and  other 

avj  pieces,  on  skida  du  the  floor.     ETcry  diTiiion,  bin,  pile,  and  boi 
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%  brown  color  laditAiM  Ihtt  it  bti  been  rolled  loo  long  tnd  bai  begun  to 
dicttj.  Brown  ipolt  ■how  that  it  haa  moulded  and  the  upoii  are  decayed. 
Tbo  odor  ihottld  be  strong,  but  free  from  a  rouMj.  tainted  •mell.  It 
abottld  bo  well  combed,  pliant,  and  fVee  from  •talkn.  The  jams  i^hould  bo 
ine  tpan  and  slightlj  twtnted ;  thejr  are  (torn  {  to  }  of  an  inch  in  girth. 
A  rope  ia  defeclire  when  the  jarni  are  of  une<|ual  piiea  or  une<)ttally 
twiaied ;  when  it  it  fuzij  beftire  being  uMd:  and  when  it  contains  piece* 
of  »U]k,  indicating  that  the  hemp  was  not  well  combctl. 

TwiaTia<i  OB  Latixo. — The  number  of  yams  in  a  Btramiot  conUge  variei 
ft^M  10  lo  :i5,  and  aererat  ttranda  art  combined,  or  /tfu/,  to  form  a  largo 
rope.  A  rope  ii  aaid  lo  be  iwinted  )  or  )  when  ii  it  {  or  )  nhurter  than 
the  fflrand.     For  artillerj  »erTice.  ropea  f>hoald  be  twined  }. 

The  degree  of  twiating  may  be  determined  bj  contracting  a  right-angled 
Iriaagle,  the  bate  of  which  ia  the  circumference  of  the  rope,  and  the 
beigiil  the  length  of  one  revulution  of  the  atraod,  measured  parallel  to 
Iheaiit:  the  difference  bet  wren  thit  height  and  the  hjpothenune  ia  tho 
t|oaniitj  bj  which  the  rope  in  twinted. 

FBiacBTATiov  iji  Htobk. — Ropes  nhould  be  placed  in  the  upper  MvHea 
of  a  baiMing.  coiled  up  and  labelled ;  largo  ropea  on  akidn.  ao  a«  to  allow 
ibo  eircnlation  of  air;  imall  ropea  hong  up  to  the  joiatp,  on  pin«  or  hooka. 
Ropea  ahould  not  be  coile<l  until  they  are  perfectly  dry:  they  phould  bo 
•ncoiled  every  year,  and  ftrelched  out  for  acTeral  daya  at  the  beginning 
of  the  dry  aen#oo. 

Ropea  which  bare  been  too  long  In  Plore  loae  their  ttrength. 

rtK\L. 

/  %trriMtl. 

Charcoal  i»  made  from  eiihrr  hard  or  «oft  wood;  that  from  the  former, 
•uch  aa  oak,  maple,  be^ch,  che«inut.  \%  Ihe  mrnit  nrrviceaMe.  giving  Iho 
greateai  quantity  of  heal  for  an  equal  wright  of  coal. 

For  ordinary  pur|K>»e«  it  ip  liurnr«l  in  heap*  or  »lark«.  Wmxl  from  18 
to  '2S\  year*  old  i«  to  be  prrferrtNl.  It  may  W  charriHl  imtnrtliatrly  aAer 
t»eing  felled  :  if  leA  for  a  year  eip«»«e<l  to  the  weather  iM-fore  )*ring  burned, 
ti  prodttcca  an  inferior  coal. 

t<elecl  pckuod  wihmI  :  cut  it  into  |  iece«  from  4  to  5  feet  long,  and  Rplii 
ihoae  which  are  more  than  4  inrhrt  in  diameter. 

It  b  well  to  make  ttacka,  a*  far  a*  pr^nicable,  of  wo<h1  of  the  tamo 
kind,  or  of  vurh  a«  differ  frf»m  each  other  but  little  In  their  general  nature. 
If  It  !»«•  nrrr*«arT  to  n«e  f»oft  and  hanl  wooflt  in  thr  »ame  ptark,  place 
the  fiirnirr  <>n  the  out«i<le. 

M*Kt«(«  t*ii«a«  <iAL  — <*h'»ii«e  a  dry  tpot  on  which  to  pUre  the  vtark. 
•heltered  from  Ihe  wind:  level  the  groun^l  Plant  a  ^Mkkf  in  ihe  nii<Mlo 
of  Iho  apace,  and  coTtr  Ihe  boiK  m  of  the  pile  with  wood  placed  in  a  direo- 
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Weigh  aeveml  pi«cfs  of  eKch  kipd  ot  lb«  «xact  Itngtli,  saffielcBl  to  (M 
a  Tair  ai«kD  wciglii,  from  whicb  tbe  weight  of  Iba  whola  can  be  catcnlaled. 

If,  in  the  operation  of  puddling,  the  procees  be  slopped  at  a  particular 
time  delerniined  by  indications  giren  by  the  metal  to  an  cip^HeDMil  ejc 
an  iron  in  obtained  of  greater  hnrdneHR  and  strength  Ihaa  ordinarj  iron. 
to  which  the  name  of  scmi-nteel.  or  puddled  steel,  has  been  spplie-l.  The 
print-i|)al  difficully  in  its  ninnufaeture  is  that  of  ohtaining  nniformitj  is 
tb?  product,  homogeneily  ind  soliditj  Ihroughoul  the  entire  isa«s.  It  » 
niui-li  iiiiproveil  by  reheating  and  hammering  under  a  heavy  hammer. 

A  tenacity  of  1IK,IKI0  lbs,  to  the  si^uaro  inch  has  been  obtained  froB 
senii-sleel  made  in  Ibis  country  in  this  way.  Field-pieces  hare  been  made 
of  this  material,  and  it  is  bclieted  that  it  will  anawer  well  for  Ihi*  purpu*e. 

Strrl. 
S'nl  is  a  compound  of  iron  and  carbon,  in  which  the  propariinn  of  tbe 
Inlter  is  from  &  to  I  per  eenl.,  and  even  lens,  in  some  kinds.  Steel  nay 
be  distinguished  from  iron  by  its  fine  grain ;  its  susceptibility  at  harden- 
ing hy  Immersing  it.  when  hot,  in  cold  water:  and  with  certainly  hj  the 
action  of  diliittKl  nitric  acid,  which  tcares  a  black  spot  on  steel,  and  oa 
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bftn  into  fSiffoU,  wUeh  ftn  broagbi  to  a  wtldinglMfti  in  a  reTerberatorj 
faniAc«,  Mid  bAAmertd  or  rolled  again  into  Uarv;  this  oporalion  it  re- 
pealed aeferal  timet  to  produce  the  finest  kinds  of  shear  tieel,  vhich  aro 
distinguished  bjr  the  names  of  kmi/-$kear,  tmylt  »kear,  and  d*tmbU  shear,  or 
•loel  of  1  oMri,  of  2  marks,  of  3  tmmrkt,  etc.,  according  to  the  number  of 
tUBoa  il  baa  been  piled. 

Cast  stiH  it  made  bj  breaking  blistered  steel  into  small  pieces  and 
melting  ii  in  dooo  crucibles,  from  which  it  is  poured  into  iron  moulds;  the 
If  of  is  ibon  reduced  to  a  bar  bj  hammering  or  rolling,  as  described  under 
tke  head  of  malleable  iron,  these  operations  being  performed  with  great 
rare.  Cast  steel  is  the  finest  kind  of  steel  and  best  adapted  fur  miMt  pur- 
peses :  it  is  known  bj  a  Yerj  fine,  even,  and  cl(»se  grain,  and  a  silvery, 
bMBogeaeous  fracture;  it  is  verj  brittle,  and  acquires  eitreme  banlness, 
b<ii  is  diflicttlt  to  weld  without  the  use  of  a  Huz.  The  other  kinds  of  steel 
have  a  similar  appearance  to  ra«t  rterl.  but  the  grain  is  cusrtier  and  less 
homogeneous;  thej  are  s«»fter  and  leits  brittle,  and  weld  more  readiljr.  A 
ibreus  or  lamellar  appearance  in  the  fracture  indicates  an  imperfect  steel. 
A  material  of  great  toughness  and  elasticit  j.  as  well  as  hardness,  is  mada 
bj  forging  together  steel  and  iron,  forming  the  celebrated  dammsk*ttml^ 
which  is  used  for  sword-blades,  springs,  etc. ;  the  damasked  appearanoa 
if  produced  bjr  the  action  of  a  diluted  acid,  which  giTea  a  black  tint  to  tba 
Heel  parts,  whilst  the  iron  remains  white. 

Various /«ary  ttttU,  or  a  Hots  of  steel  with  siirtr,  piatinmm,  rktnlimtm^  and 
•fi»flua»«n,  have  been  made  with  a  view  to  imitating  the  Damascus  steel, 
woolf,  etc.,  and  improving  the  fabrication  of  some  of  the  finer  kiada  of 
surgical  and  other  instruments. 

raortaTiBB  or  Stbcl. — The  be«t  steel  possesses  the  following  character- 
istirs:  heated  to  rcdneas  and  plunged  into  cold  water,  it  becomes  hard 
enough  to  scratch  glass  and  to  resist  the  best  files;  the  hanlness  is  uni- 
form throughout  the  piece;  after  l>eing  tempered  il  is  not  easily  broken; 
it  welds  readily ;  it  does  not  crack  ur  uplit  ;  it  bears  a  very  high  heat, 
and  preserves  the  capability  of  hardening  after  repeated  working;  iha 
grain  is  fine,  even,  and  homogenet»u«.  and  it  receives  a  brilliant  polbk. 
Its  specific  gravity  is  7.Mlf»,  being  greater  than  that  of  iron. 

r#«i.-i- Hreak  a  few  bars,  taken  at  random ;  make  tools  of  ihem  and  try 
them  in  the  s«vere*t  manner. 

llAai»Kat»o  A»u  Ttartaiio  Srisi.. — (hi  iheae  operations  the  quality  of 
manufactured  steel  in  a  great  measure  depends. 

ihf>i*nim^  is  effected  by  heating  the  steel  to  a  cherry  red.  or  until  the 
fcalrs  of  oiide  are  biosenetl  on  the  surface,  and  plunging  il  into  a  lif|uid. 
or  pUrifiK  it  in  Cuntart  with  some  c*»«»ling-«iilMitanre:  the  degree  of  hard- 
ne*«  dr|ien<l«  "tt  the  heal  sa*!  the  rspidit;  *tt  co«*ling.  >tr#|  i«  thtt«  ren- 
dered so  hard  as  to  re«ist  the  hardest  files,  and  it  becomes  at  th«  %auk«  um% 
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«itr«mel7  brittle.  Th«  degTM  of  ^*'^  ud  tha  IcmpnMura  aad  BMnn  *l 
Ihe  coaling-modiuia  must  be  choaen  with  TefereDCB  to  ibe  qoklitj  of  ibc 
litcul  auU  lliG  purpoHO  far  which  i[  it  inlcodeil.  Culil  water  giTM  «  fmuf 
hardiiGSH  than  oils  or  olhcr  fall;  lubstancen,  aaail.  wet  iron  Kalx  ar 
ciadcra,  but  an  inTerior  degree  of  hanlnees  lo  tbat  giTCD  bj  acida.  i>iL 
lallair,  clc,  prctent  the  cracks  which  are  caused  b;  too  rapid  ccoliDg. 
The  lower  the  heat  at  wbicb  the  steel  becomea  bard,  Ihe  belter. 

Ttmpering. — Steel  in  itB  hardest  state  being  too  brittle  far  otott  par- 
poees,  the  requiaite  slreoglh  aad  elaalicily  are  obtained  bj  temperiof, — «T 
Itllin-/  doim  lie  temper,  as  the  workmen  term  it.— which  is  perfomed  br 
Lcniing  the  hardened  steel  to  a  oertaJD  degree  aad  coaling  It  quick!;. 
The  i-uquinite  heat  is  ueuall;  ascertained  b;  the  color  which  the  surlaec 
of  Ihe  steel  aseumea  from  the  film  of  oxide  tfaua  formed.  The  degree*  af 
heat  to  which  theee  eeieral  colore  correiipaDil  are  aa  follows: — 

At  430"F.hr.,  a  xery  faiat  yellow,  f  S"'"'''"  '"' '""'  ""^rnmcaf.  a.  h«». 
■i      mer-faces,  drilla  for  hard  aub>lasc«, 
At  450°    "      a  pale  alraw  color.   (       ^^ 

At  J70-    "      .  M  jellow (  •■"  "•'"•""•  T.,ulri.,  b.rf  ^p. 

<      Without  elaelicity ;  aa  aheara.  acta- 
AHM"     »      a  brown  color {     sera,  tools  for  lurDlng  iron  and  aterl. 

AtE10»     "      brown,  with  purple  ,  F.if  t,^Jj   T.,r   fiitlJnK  i 


SUKBT  IRON. 

WtldiHg-VomponliiM /or  Inm  or  Sitrl- 

Borai ^ lOpirli. 

8>l-UBBionise_ I      >■ 


ronnd  tbrn  to|^iber.  ■nd  Dirll  lh*a  la  K  rrncibi*  into  •  c1e«r  liqnM; 
puBT  ii  out  <H>  an  iron  pUic,  and.  vk*n  cold,  puUtrii*  il  tor  um. 

Bormi. &.    lbs. 

Sal-KBBoaiae... 1.0   " 

rraMikl*  of  [wlaib « ■'»   " 

Alcubot _» &  piol. 

IruD-flliBf* lilb. 

Pnl  M  lb*  OMicriali  Id  an  Iron  pan  lofctbvr,  and  mil  Ibru  ot«r 
■  f*Bll«  Irt.  M  that  iba  ennpntliinn  aball  boil  for  a  ft*  nioulFa.  Mlrring 
b  bMH  il  aball  bccoaa  IbhII;  drj  and  charred :  ibm  pulrariir,  and  um  tt 
la  lb*  *wa*  manner  a*  burat.  appljlng  il  to  lb*  p«ni  id  b«  atldcU  wbta 
alkndbtat. 

AVrt  Inm. 

Am  troa  b  nwdt  by  rolling.  Ii  aboald  b«  toft  aad  longh,  ill  Mrfkc* 
*<r;  (Mootb,  wiiboui  bolp*  or  Ibicb  acalc*;  il  II  fnarall;  uf  a  bluiah 
ealoT,  toBtlimN  clonilnl :  ibr  ■br«t  ihauld  bo  of  rtfuW  ibicknna,  tlattlA, 
mhI  mckliBg  «b(B  broi  Ja  Ibr  band*.  Wbcn  bcol  al  a  rigbl  anglt, 
Ibrro  (boatd  b«  no  appnriBc*  of  fraclur*  on  tb«  •ii*rior. 

ffwM  (Arri  inm  haa  a  plani*bc<l,  ||1'>**J.  and  iBOOlfa  inrfafr  of  graj 
Olid*  of  Iros;  it  (boaM  b«  In*  tfmi  nui  sr  tava,  and  be  (nr  aon  asd 
loaf  b.  l*BBeh  h'>lF4  in  il  near  ibo  odg*.  and  aoa  Ibal  lhcr«  aro  no  iaai 
or  crarbi  iflrr  ibia  DpfraiioB. 

The  tnmtt  tni  of  ■hr«i  irun  eouiiia  in  haBaaring  a  part  of  iha  ihaat 
Inlo  a  coBcax  fum. 

HHRtT  8t»1  il  ■aBufaclurtd  ia  ibc  uoi*  wij,  lad  iboaM  b***  lb«  MM* 
qoaliilao,  ai  *b*ci  iron,  with  pFiifT  •Uiiiriij  BBd  bardana  ia  a  ihiaav 
abMl. 

rat  lb*  >cighi  of  ib««i  iroB,  ••«  TbUm  ob  pagaa  422  and  4M. 

Shrrl  Tim. 
Sktti  M  is  sada  b;  roaliBjt  *b(*l  Iron  «llh  lln.  Tb«  Iron  ia  lr« 
tt^mn4,  or  ikoTouxblj  rlrnnrd.  h;  aioaa*  uf  aa  aaid.  and  ibcD  iaiairaad  ia 
awliad  iIb.  Tbrr*  ar*  i«u  kindi.  — callct  iiitfU  nm  aad  Ah>U>  da,  diffiriac 
in  Ihiehoru  aad  m  ih*  iiuialitj  nf  lin  Bilh  Bhicb  ibr  ima  ii  eoatdl.  Tba 
•Brfac*  of  lb*  (bMlt  ibiiuld  W  hri|[bl  and  uansth,  fr**  frun  *p*<-ki,  b•adl^ 
Bad  bliNm. 


LVKCK   MANIAl.. 


K,.. 

BlB. 

M.AD  Tbkt 

n,^ 

flVI^.. 

.™„^ 

Single  lin.... 
Double  X.... 

10X14 
10x14 

27      ■ 

0.iT25 
0.018 

Lb*. 
0.& 

0.73 

)  There  •!*  hm- 

RooRng 

20x14 

27 

0.018 

1.5 

112  Bkeda  i>  > 
hoi. 

A  tqiiare  of  roof  (100  squftn  feel)  require*  kbout  71  abeets  of  rooSng-lin. 


r-.a««i 

-«(Hci^^»«i 

Jfrlolt 

WMBT  PU  EQCIU  fOOT  U  FOVUM. 

TIKckim  In 

»h<*l  •ml 

Shnl  Out  SU^ 

^c^ 

He.     0 

0310 

!K 

li! 

-       I 

PILKX  AN1>   IIAHHI. 
Filft  anil  Ka$jt$, 


=— 

.-    ■■    . 

--    ._;  = 

Xa.1                 KM. 

:t_ 

«ld.lu 



Tlikt- 

WrishL 

In. 

U-1    OL 

1      P1*l  nub  (nft) 

1.31 

O.Ji 

1     4 

FUI,tH.trii>f. 

1  1  t>«      <U 

11. 

LIT 

1   ,  tta.    bwucill- 

■;. 

LIT 

0.3 

0  14 

«        !►...           J.K        

:i 

*.! 

Kilf  roBDd  bwunlt- 

•.31 

• 

Ihk                 d». 

ll.L                         do. 

A. 

oiiu 

•!j 

0     ik 
•     11 

• 

R«nd  buUrdi 

11. 

0.5 

0      KJ 

!>«.         d*.       

V. 

•.13 

0     1 

u 

Do.         d».       

Du.         du.       

a. 

4.S 
11. 

...."..'. 

•  » 

•-It 
0.1 
0.31 

0       1 

0       1 

a    3 

"o.j"" 

0.31 

14 

D..         d«.       

9. 

0.1* 

0.14 

0     3 

n 

mt.      do 

0.1 

•J 

•    t 

» 

rut.   *iask  nl 

1«..U.> 

•  n 

0  lOi    I«l|t*reudW. 
11       6,1*  <iv 

ir  1  R^r   lMwil.~*a.iMfc'. 

li; 

LH 

0.1t 

1.  1     D...                   d«. 

a.M 

0,17 

0  10            !»*" 

1»  >     Ih^                   d... 

». 

0.M 

0.1 

•     1            !>>. 

M  1     b».                   dfc 

0       (          Di. 

11      IIairr>><ui<l.biBd..l». 

ii! 

Lli 

o!.u 

n     ita.                d*. 

9. 

•.IT 

•    ik 

U        tta.                        d-. 

•. 

0.1 1 

0    H 

0     1| 

»     rUkthoaiaifup... 

h! 

Li 

o]u 

1      N 

'• 

Ual/ruBBd             do. 

11. 

'■'* 

OJI 

•   11 

WitfeM4  Uif. 

Eof  liib  Kn  *r*  (raarallj  uwii  ■!  Ibe  anfaaU  ui<l  •rmorin. 

r>lM  tbaulil  b*  diBd*  lit  III*  bril  rut  ■irrl.  Tb*  IMtb  ar*  (vacnlly  rot 
•I  u  usU  arf>0°  viib  tb«  cvniro-IlM:  ii  a  ■Balln-  %mtU  ib*  iMlk  w* 
•pt  la  ch«k*,  aail  >t  a  itrniFT  BnnU  ibr;  do  dm  caL 

In  cbovalog  IIm,  ibr/  'hnulil  tw  tlamineil  Is  •••  IbBI  Ibcj  an  ilral|bl, 
ibal  Ibay  at*  fVw  frMS  crack*  and  flaw*,  and  Ibat  ibtji  ara  evt  rapUarl/. 
Tb*  iMtb  ibauia  Do4  b*  lurnnl  or  brokra  b;  ailai  oB  iroa  or  IcBparW 
Mtvl.  Osa  oui  of  «acb  •l«tra  na;  b*  tried  un  a  plf««  of  \tmf*nd  ii**!, 
■ocb  aa  lb*  Ubk  ufa  Air  wrvunl  in  B  tiH:  lb*  flit  ahouM  "Uka"  In  ila 
•hole  Itniilb.  U>(b  un  iti*  flal  ao'l  *4f*.  anJ  •honld  not  eul  In  JraviDK 
back  :  il  ibiiuM  nul  make  furmwi,  nr  (faiiv  a  Icndrnry  lo  d»ial*  fron  lb* 
dircrtioB  (iirn  to  il  bjr  ibr  band.  Thr  i|ualirjr  of  ibi  (trri  Ha;  ba  drlar- 
■ImiI  bj  braaking  aoaa  of  lb«  iUa  and  >aTlliBg  Iba  Maal  in  Iba  forfa. 
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Iron-  Wire  Rojie  and  Hempen  Cable. 
(Wire  rope  b;  J.  E.  Raebliog.) 


Bn^or-^l 

CI         fc          rf 

Kiuitet. 

HLnltop* 

HMD  Hop.  << 

Url«. 

Tdia. 

t»l«. 

1 

e.U2 

74. 

)6.S 

2 

e.2(i 

OS. 

I4.S 

It 

a.44 

C4. 

IS. 

4 

4.00 

43.9 

13. 

6 

*.flO 

SA. 

I0.« 

6 

8.ei 

87.3 

tt.a 

7 

3.80 

20.3 

8. 

8 

2.118 

lA. 

T. 

e 

2.M 

H.4 

& 

10 

3.4S 

e,M 

«. 

11 

i.iH 

WL 

lU.7fi 

12 

4.00 

80. 

10. 

IS 

S.G8 

2fi. 

0.fi 

14 

a.3A 

30. 

8.ZS 

IS 

2.98 

16. 

7.26 

16 

■2M 

12.  S    • 

8.25 

17 

■J  ID 

«.e 

C.& 

■ 

(tTBEMOTB  or  COLUMNS. 


4S6 


The  vftloM  of  m  arc  m  follow : 

Fur  pi|>#«  \tP9  tbaa  V2  inche*  in  diameter,  m  z-  0.375  inch  ; 
fr«>iii  12toHU     ••  •*  it 

••     31)  to  48     •• 


*« 


*« 


*« 


••    48io70     •« 
•*     70  to  100  *• 


4* 
«« 


O.o 

0.<52o     •• 
0.75 
0.875     " 


TkickmesM  to  givt  to  Water  and  Sttam  J^pu. 


Iron |#  > 

rati  iron #  _ 

Wrought  copper. .  «  . 

i-«a- •  #_ 

Zinc €  — 

W«mmI ~   « 


0.00n6«la^  4- 0.0090 
0.0(n!:i8fi^  «  0.834i;5 
0.<M»MHiii/.<r  0.15748 
0.00242*  i/-r<^liMi85 
0.(NM-»2i)fi^  ..  0.15748 

OMiVS'iO  nd*-  1.00301 


d^  interior  diameter  in  inelies ; 

r,  thickncM  of  the  pipe ; 

a,  number  of  atmotpheretcor- 
respondinf  to  the  interior 
preMure  per  square  inch. 


Strrngth  of  C<tiummM. 

When  the  length  of  the  column  i»  from  30  to  90  timee  lit  diameter,  and 
it  jielda  vhollj  bj  bending,  Mr.  UodgkiaiOB  dedneea  the  following 
formalm: 

IT .  .  the  breaking-weight,  in  tone  of  2,000  poonde ; 

L  — :  the  length  of  the  column,  in  feet ; 

/>  -.  the  diameter  of  the  eiterior.  in  iachet; 

rf   :-  ••  ••       interior,  •• 


llataf»«f 


•i4li  Mi4>  Wtaff 
Um0h  of  th»  €*i»mmm 


I 


Solid    ejrlindrical    co- ) 
lumn  of  cast  iron....  i  : 

Hollow  ejrlindrical  co*  )  . 
lamn  of  caet  iron....  / 

Solid    cjlittdrical    eo-  )  ' 
lumn  of  wrought  iron  > 

Solid  equare  pillar  of) 
Daatiie  oak  idrj)...  / 

Solid  aqoare  pillar  of » 
red  cedar  (drj )......  j 


r 


17.9 


I 


Ir 


*   H' 


r 


I 


iM.  Ih» 

mtumm  tu 


8.,        . 


41».4 
49.6 
149.I 


When  the  columni  are  •hortar  thaa  thoee  given  in  the  tablee,  the  tlrtagtb 
■Mj  be  determined  hy  the  following: 


ORDMANCS  HAMUAIb 


Lei  b  =  Ihe  brcaklng-veight,  u  coinpat«d  b;  lh«  foranlft  »baT* ; 

the  cruubing- weight  of  the  mkt«Tul ; 


fK 


Tbeo,  W  = 
The  alrength  of  similar  columni  ii  nemrlj  u  thft  SMkof  tbaerosa-ai 

7'ran*t'er»«  SirengtA. 
S  ^  the  weight,  in  poundi,  required  (o  break  ■  beam  1  incfa  sqiiare  anil  1 
inch  long,  fixed  at  one  end  and  loaded  at  the  other;  6  ^  the  brtadih: 
d  f^  the  deplh  ;  /  =:  the  length,  in  inches,  ot  anj  other  beam  of  the  Mme 
material ;  and  ir^=  I  he  weight  which  will  cause  it  to  break,  neglecting  ib* 
weight  of  the  beam  itself. 

1 .  //Ihi  bram  be  npjnrled  at  oat  end  and  laaJtd  at  tlit  etkrr  : 

2.  If  the  btam  bi  tupporitd  at  one  tni  and  tht  load  dutribultd  ovrr  iU  irlitli 

Un^th: 

3.  If  Iht  btam  be  tvppoTltd  at  both  endi  and  loaded  in  fAc  midi£t  .- 


ftrf* 
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1.  Bt^/UtJal  MM  rnJ  aW  ■■i/brm/y  leaJrJ: 

S.   lUmm  impferlid  at  hoik  tmdi  nd  teaiti  in  fjl«  cn(r< .- 

I.   Bt*m  tufftrttd  al  lot\  tndt  mnd  mfurmtji  taadrd: 

■    .x.,cfj;-. 

For  vrougbl  Irnn,  lh«  o'.tic  of  C    ^  .0(102  t«  .OHAS 
"  r»>(  irnn,  ■■  C  —.  .OOilST  lo  .UOO 

■■   •hitepiB«orb«Kb,  ■'  C-     .«M8. 

■•  ub.  C      .004. 

Oinrb  bean,  Z-*bapc.  (t'ooper  i.  lUwiil.)  W  ft«l  balwMB  bcarisga, 
waighl  pTT  nianiDK  foot  31  pou&da,  wilh  ■  «right  of  IC,8ttl  pounds  •! 
eamlre,  dcflrctcd.  aAcr  H  bnur*.  l.L!8^  iBcb. 

»-iacb  bfani.  Z  ahapa,  irhcanix  Iroa  Co..)  Ul  f*«l  bclnam  bwiriBfa, 
v«4gbl  per  ninoiBit  fsM  SJ.H4  ponnda.  vhb  a  >*>|tl>l  <■'  4.8lU  paandj  at 
MMra.  drflcclfd  O.tOii  iBch;  allb  a  wtigbl  of  lU.Oltl  poanOi,  dticotad 
l.lftliMb. 

Rnittamf*  to  Turiiom. 

S  .  lb*  wrifbl,  ia  pauBda,  rti)aind  to  btaah,  bj  i«iMlBf .  a  aolid  pjUb- 
4cr  I  iBFb  diuBttar,  lb*  «rl|[hl  aciUf  al  Iha  ditlaBca  of  1  Inrb  fTom  lb« 
aiia  of  iba  ajIiBdcr;  J  -  iba  diaaiMa*,  Ib  iBrbra.af  anj  other  cjliBdrr  of 
Iba  aan*  msirrial;  r  ^  iba  dialaoca  frvm  ila  aii*  lo  lb*  peiat  vbera  th« 
braakiBg-vaifbi,   IT,  U  applwd:  ibaB, 

'     y;*_d' 

ArMlaxyiMArt.'  r  =  5  — . 

TbaorMieal  furaala  of  LifuL  (bo*  Captaiaf  Rodaaa,  larififl  b;  U^ar 
Wad***  •ip«rin*ai*. 

JJsalb*  •iiarior,   and  tf  =  ibe  talerior,   dlamatar  of  tb*  ejlladar  Ik 


Wilmft  uj  S. 


Wrottgbi  trw...  ■'  \\ 
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Eilalh-e  lOTiional  i(fn^lh  of  eail-iron  tkaflt  n/  different  form*,  Aarimf  tf»at 

artiii  of  erfu-tttliotu. 


BdU  cfliDikr. 

guild  14  wn. 

■»Jl>(lK|.rO|KlRIOC.tf 

4u.m 

filolO. 

«u..a 

to 

1.0000 

0.8730 

1.26.iO 

1.4433 

1.7000 

2.0864  j    iT-1TT 

"  b.)'4t<Khlork 
AlcDhol,  ktwolute_. 
GlhFr.  BUlpburlo. 

Oil.  liusced. 


1.217,  Air.  ftlmoaphcric  .. 
I.IMI :  .^DimoDiacal  gai.... 
l.lNUi  Nilropn 


UYl>HOMKTKR.  ASQ 

Jlyiiromrfrr, 

The  hjUromeler  c<m«i4tti  of  %  mpprr  h^ilh,  in  ('Oe  |>iocr,  witbou:  iteani ; 
m  Bt^ltti  ttem  of  brmM,  pcrrvrJ  into  tbe  botloin  of  tb<»  bulb,  witb  ■  vHgbt  at 
ita  lovrr  eitremilj  :  d  hra»a  u-trr  hitmiU,  BitachcHl  to  the  np|>er  nurfacr  of 
the  bulb:  I  vertiml  im*lfr'9lrm,  ^Iccl,  .071  Inrh  diameter.  ini«rrfr<l  inio  tbe 
tni'bltr  pn-nt  nf  tbe  ban<llr  ;  ti  Hnjfif-futn^  witb  a  conical  ii<»ckel  on  it^  un«ler 
nulr.  rrvM  on  tbf  up|»rr  rn<l  of  the  Mem:  4  ti/rrr  ictrrf^  two  atiarbed  to  tbe 
bandlr  and  two  to  the  Mem.  tbcir  p^iinta  turned  toward  each  otber.  Tbe 
wboW  elect ro-gi1de<i.  HVi^Ar*  of  different  aiteii,  from  ^\  of  a  grain  to 
*».«■*»  grains. 

/fimrn»fm».  —  Rulb,  H  incbea  bigb,  T.*^  iocbet  diameter;  .03  inrh  tbick. 
t»i*tance  from  the  b^ittom  of  tbe  tiulb  to  tbe  weigbing-pan.  21  inrbe«. 

H'ffjkti—iH  bulb,  alw.ut  1.'i,k;»i>  grain*:  of  lower  -fem  and  ball.  'Jti^.T-H) 
grmin«  ;  p^n,  »>10  grain*  :  wbole  bydrometer,  n*t,H.;ii  grain*. 

Tbe  m«iimum  buojaner  <>f  tbe  bjdmnieier  i«  I  4. «if Ml  grain*,  and  may 
be  rrduce<l  one-balf  bjr  placing  tbe  adju«ting-weigbt«  orer  tbe  ball  at  tbe 
bottom  of  tbe  ttem.  Tbi«  in  found  convenient  in  weighing  vmall  pamplea. 
to  avoid  placing  numerous  weigbi*  on  tbe  pan.  One  inrb  of  tbe  in<lex-Mem 
di«pUcet  one  prrain  of  water.  Tbe  p^iint*  of  tbe  «ilTer  wire*  are  pUcc«l  .1 
and  .•'!  incb  apart.  re*perti«rly.  and  are  nlo{»e4|  to  .1  inch  fnim  tbe  point. 
Fnr  mor«  full  deiaila  of  it*  c(in*iruction,  »ee  Iteporta  of  Kxprrimenta  on 
MrtaU  for  (*annon.  by  Ordnance  tMlicer*. 

Tbe  intlniment  it  at  it*  lero  wben  one  of  tbe  poinm  of  tbe  det  of  wires 
be«reat  eacb  other  in  ab«»Te  aB<l  tbe  other  below  the  nurface  of  the  water: 
when  either  touchea  the  water,  the  load  ia  ^^  of  a  grain  too  light  or 
heavy.  If  either  of  the  two  point*  which  are  more  dintant  from  tbe  lero 
touch  the  Rurface  of  the  water,  tbe  loat|  i«  ti>o  heavy  or  to«>  light  )»y  j'^  of 
a  grmin;  if  the  heel  of  either  of  tbe*e  parta  tcmch  tbe  surface,  tbe  error 
i*  ,*.  of  a  grain. 

Tbe  water  for  the  b^dntmetcr  i*  coniainnl  in  a  gla*«  jar  ••'»  inche*  deep 
and  not  leu*  than  \'2  inrhea  io  diameter.  The  height  of  the  water  in  the 
jar  tboald  be  fiuch  that  wben  the  bi»itt»in  of  tbe  bjdr«'meter  descend*  to  the 
fMittom  of  tbe  jar  the  weigbt-pan  aball  l>e  one<«|Uarter  of  an  inrh  above 
the  furface  of  the  water. 

\  thermometer  divide«l  into  degree*  and  (|uarten  of  a  degree  ia  aaa- 
pende«l  in  the  water  while  weighing  aampte*.  an«l  tbe  temjierature  ia  noted 
at  each  weighing. 

To  t'*B  TMB  HmafiiiKrfta  —  l.^md  the  pan  with  the  grain-weight*  until 
the  in*trument  re*t  at  ii«  icro :  note  tbe  weight  rcquiml.  IMace  the 
aample  on  tbe  pan:  add  wrigbta  until  the  hydrometer  «ink  to  it*  tero ; 
the  differrncc  lietwern  tbi«  and  tbe  ftr»l  weight  i*  tbe  weight  **f  the  •iniple 
la  ihr  air  l*1are  the  atniple  on  the  bulb  of  ibe  in*trumrnl  :  imrurrae  lH»th 
••til  the  hydrometer  again  reat  at  trrv  ;  note  tbe  weight  on  the  |4in.     hub- 
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tract  this  weight  from  the  weigh  1  of  the  Banpl*  inlhealr,  andtbcdi 
will  be  cqunl  la  the  weight  n(  waler  diaplaced  by  the  skaiple. 

Divide  (his  last  weight  by  the  numbeT  in  Ibe  table,  {wge  495,  corraipowliag 
lo  the  icmperature  of  the  wultr  at  the  time  or  weigliiog.  kod  the  quoiitBl 
will  give  (lie  corrected  dispUcemeal  for  the  tetoperalure  of  60°.  The  weight 
of  Ihfl  Bftmple  ia  the  air  diTided  by  the  corrected  dltplaeetneat,  giTn  iht 
density  of  the  sample- 
Rain  or  rJTer  water  maj  be  uaed  instead  of  diatill«d  water,  if  itx  rcWiie 
dcnsii;  first  be  determined  aceuTalely  and  the  pro(tercorTeciioD  be  madr. 
The  denfit;  of  the  same  water  at  different  degreea  of  lemperfttQre  m; 
be  ilftGrminpd  in  like  manner.  The  weight  of  water  which  the  hydrometer 
displaces  at  any  other  temperature  than  W,  difided  by  iti  dii>placein*Bl  is 
the  EHme  wslcr  at  G0°,  gives  the  proportionate  weights  of  wftier  di'placvd 
by  1  he  same  instrument  al  other  temperatures. 

Tlie  lable  on  page  496  does  not  give  the  absolute  detuilj  of  water  st 
different  teniperalures,  hut  only  the  proportionate  weigbta  di^lacrtl  bj 
the  same  glass  bulb.  The  varying  bulk  of  the  latter  in  different  tempe- 
ratures is  not  laken  into  account,  ss  it  compenaales  very  nearly  for  the 
varying  bulk  of  the  melals  weighed  in  corresponding  icmperalurea. 

Jieiiumi'i  Areomcfrr. 
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Weight  of  One  Foot  of  Flat  and  Sqtiare  Bar-lnm. — CominnMl. 
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Wei^hi  of  One  Fooi  in  length  of  Round  Bar*Iron, 
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CUAPTER  FIFTEENTII. 

HISOILLAVBOVS  IVVOmHATIOV. 

WEIGHTS  AND  MEASUREi^. 

Aira$urr$  of  Ijrngih. 

Tb«  fmrd  \%  t^«  obU,  and  is  tb^  taa*  ms  tb^  Britiib  jard. 
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#W  JbrMfiif  £«W.— 7.92  Iiieb««  =r  1  Unk,  ^  Goatcr*t 

100  Linkt  =  4  poitt,  or  22  janb,  or  66  feet.  I    cbaia. 
/W  M^^Mminm§, — Cbalai  are  oAca  made  of  60  lifiks,  each  1  foot  in  loBf^h. 
/W  Mtmrnvn^  RcftM  mmd  St»und*mj$. — 1  Patbom  =  6  feet. 

I  rablo'i  kagtb  =  120  faibomt. 
/W  Mmmtnmf  Olk.^\  Nail  =  2)  iaebos  .^  M6<b  of  a  jard. 

1  Quarter  =r  4  aailt. 
1  Yard  =-i  4  quarters. 
1  Ell  Kagltsb  T^  6  qaariers. 
r.»l  Haad  ==  4  iaebaa. 

u — 1  Degree  of  a  greai  circle  of  tbe  eartb  =  69.77  ailea. 
1  Qeograpbical  or  aaotkal  oiile^:::  l-OOtbof  adegrse 

of  ibe  eartb  :-^  2,025  jards. 
I  Nautical  league  n  3  ailes. 
Smrnikml  JfMMirf.—l  Mile  or  Kaot  ^  l.i:i<»7  mile. 

Tbe  iaeb  was  for»erljr  dieided  into  ibree  parts,  called  b^tfir^-eamM,  aad 
also  iaio  IweWe  parts,  called  liw/s,  neitber  of  wbicb  deaoaiiaaiioBs  it  sow 
in  fomaea  uoe.  Hcales  aad  Bie«*unag*rule«  are  geaerally  dtrided  into 
Mf4«e,  fumrttr$,  t^ktha^  and  tiiiftntks:  or  into  imehn  aad  d^timmi  pmrts :  tbe 
latter  of  tbeee  dieiaioas  is  used  la  ibe  Ordmaaee  DepartBMot, 

Copies  of  ibe  ttmmdmrd  pmr4  bave  beea  distribaled  to  Yahoos  parts  of  tbe 
aeaairy,  for  ibe  purpose  of  establisbiag  uaiforaiitjr. 

MetumrtM  *»/  Smr/aer, 

SftMTt  Jr#asiir#.— 144  Square  laebea  =r  1  square  feel. 

9  Hquare  feel  ra  1  square  jard. 

3T« 


vm  oauNAxcK  masual. 

Land  Meaiurt. — 30}  Sqaare  ^bfiU^l:  1  oquan  perch 
40  F«rche9  =  !  rood. 
I  >iO  Perches  •-=  4  roods  =  1  aorc 
icr's)  =4,840  square  j»rda: 
640  Acres  =  ]  square  mile. 
ircMUrCi  and  BuHdtr',  *«««.— I  Square  =  10 


^  10  square  cbaiai  i  (iun- 
:TOjwd»»qu>re,  Bcarlj. 


B'Kird  Meiunre. 

Tbe  link  of  Iroard  measure  is  a  siiperikiki  Toot  of  a  board  I  iscb  (bick. 
To  find  [he  number  of  feet,  board  ntamn,  in  aujr  piece  of  tiiatier,  mulliplj 
ihe  number  of  superficial  feel  by  Ihe  ihickDeae  in  inchea. 

I'Unks  of  Ie*s  thickness  than  one  ioeh  are  estimated  at  one  oitA. 

MeoMurrt  of  Solidity. 
Cubk  nr  .Solid  Mfntare.—l  Cubic  foot  =  1,T2S  cubic  inches. 

I  Cubic  yard  ^^  46,656  "        ■■     =  27  cubic  feel. 
Mtaturins  .Slant.— \  Perch  is  usuallj  24}  enbie  feel. 

This  Taries  in  different  parU  of  Ihe  United  Statea. 
Miantrinj  Wood. — 1  Cord  is  a  prism  4  feet  sqnare  and  B  fbet  loag  =^  tiS 
cubic  feel. 


Mmtttret  nf  i^apaciljf. 


MBAauus  or  wuoht. 
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8 

4 

1 

U 

8 

2 

1 

64 

82 

8 

4 

I 

A  cubic  jArd  eoauini  21.60  biubtlf. 

A  tyUmdm^  14to.dim».X  H  in.  **••?)  eonUln.  1  biuli«l. 
Or  a  bo]L    16  X  l^-^  X    ^  inchta    / 
Aboi  12  X  11-2  X    8  inobtt  comtmint  i  bushel. 

A  boi  8  X    ^-4  X    9  iocbea  cootaiM  1  pMk. 

N.B. — It  will  be  obterred  that  the  piat,  quart,  aad  galloa  ef  dry  oieamtra 
are  aet  the  tame  as  for  liquid  measure. 

Mrasurts  of  Weigki, 

AToiaDorots  Wbiobt. 
Tkt  lissrfirrf  mnw^ti§  pomttd  oC  the  Uaited  8tat««,  as  detenaiaed  bjr 
Mr.  Haeater,  is  the  wei|^t  ef  27.7015  eubfte  iaehea  of  distilled  water  weifhed 
la  air  at  the  tesiperature  of  the  maiinittm  deasit  j,  (89*.8< ;)  the  barometer 
beiag  at  SO  iaehee. 


Pn^ 

1 

1 

/^^^_^^^^— 

CNrt. 

16 

1 

266 

16 

1 

7.168 
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28 

1 

28.673 

1.702 

112 

4 

1 

576,440 

66,840 

2,240 

1         80 

20 

TaoT  WaioMT. 


24 

480 
5.760 


0«i 


1 

20 

240 


1 

12 


1 


The  pouad,  ouace.  aad  graia  are  the  same  ia  Apoiherariee*  aad  Troy 
weiKht ;  la  the  former,  the  oaac*  ii  divided  iato  8  drachm*,  the  drachm 
Into  .1  pcraplce.  aad  the  scruple  into  '20  ftrtias. 

7.000  Troj  irrsiat  -  1  lb.  svolrdupols. 
175  Troy  pouadt  -.  144  lb«.  areirdupoit 
K***  Trejr  ouaeee  t:<  102  oi.  arolrdapots. 
i^H  Tmj  irrain*  1  oi.    sTidrdupoi^. 


i   MANUAL. 
Meaturet  of  Vaiue. 


0«-. 

Doahl* 

EiwU. 

lUII- 

JJKlXr:- 

Weight _  gninB 

UeTimion  «llQwe<L....       " 

Diikmcler ioehe* 

Tbick««a ■• 

616 
0.6 
1.830 
.07e 

2&e 

0.6 

i.oa 

.069 

12B 

0.6 
.86 
.046 

77.4 
0.76 
.80 
.088 

M.&      35.8 
0.25    1  0.i, 
.70   1     .» 
.038  {     .0 

BUTU. 

:.u„. 

iSK. 

Dulltf. 

»_, 

H*lt 

^  ■ssr 

"" 

in. 

i.i 

MO 

M 

.MO 

•J 

.033 

OS 

"S  1  ■'!. 

D-vUl.iD  iiiowi...    - 

■T""^"'" - " 

JDU>         Ml 

Tilt  Uandard  of  gold  and  tUver  ii  900  parM  of  pura  metal  and  100  at  ■Uoj 
in  1,000  parti  of  coin.  Thi  alio;  of  gold  ooio  ia  26  lilrcT  aad  76  copper : 
tbe  alloy  of  silTer  ii  copper.  The  cent  is  88  parU  copper  and  13  part* 
nickel  in  100  parts. 

Dimtntioni  ii/  Drawing-Paper. 
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brMi  rod,  U  iIm  lMip«rsiiir«  of  62<»  Fdur.,  it  <UeUrwl  to  bo  89.18M  •«- 


Peaiici. — Amp  Si^tUm :  Tho  aoiro  is  Uio  twit,  aod  U  tko  ton-milliootk 
port  of  o  qoodroat  of  o  Boridioa  of  tko  oortli,  aooourod  ot  the  torn- 
ptrotoro  of  32*.     Tho  multiploo  ood  diTiaioao  of  it  oro  doeioiol,  ^ii. : 

1  Motro  =5  10  decimotroo  s  100  ooatinoCroo  s  1,000  aiUiiDHreo. 

1  Motro  =  ^  docomotro  '-=z  y),  htctoMoiro  =s  ^in  kilooiotro  =  Tflff 


1  Motro  =  1.0M68S  jord  =  8.2808119  foot  =:  S9.87O70  ioohoo. 

I  Motro  s  0.61817  toioo. 

1  KiloMtfo  =  0.621883  milo. 

Por  toblo  for  roduoing  motroo  to  ioohoo,  too  pogo  498. 

=z   0.0074  Emf.  iaoh. 
=s    0.0R884 
s    1.05677 
z=z  12.7892 


«• 


•• 


•• 


«• 


•• 


=  1.298  yd. 
=  2.182 


•• 


1  Poimt 

I  Um    =  12  poiM 

1  Isch     =^  12  Uooo 

1  Foot    =1  12  iaehoo 

1  KU       =  48  ia.  10  Uboo  =s  46.710 

IToioo   ==    6fooi  =3  76.786 

1  Porch  (Porii)  =  18  foot. 

1  Porch  (rojol)  =  22    •• 

1  Loofuo,  (ooBimon.)  26  to  o  dogroo  =  4,861  yds.  =  2.76  mileo. 

1  Loogno  (poot)  ^  2,000  toiMO  =  4,264  jrdo.  .=:  2.42  mtlct. 

1  Fothoa  (krmtm)  ^  68.946  ioehoo.  or  6|  foot  Eog..  ooorij. 

1  Coblo  loagth  =  120  fothomi  Fronoh  ^  106{  fathoms  Eaglith. 

1  Pooo  (^o«)  r=  I  aotro  =  26.6  ioehoo  ooorlj. 

{1  Fool  i/mt$)  =  12  toll  1^  1.0871  ft  =  12.4462  ioehoo. 
1  loeh  (fotf)  =:  12  lioio  r=  144  pookt  =s  1.0671  ioeh. 
1  Milo  (MAlf)  -^  4.7141  aUoo. 

f  1  RhioeUod  ft.  {BJkfim/mBt) -=  12 toO a  1.0S97 ft.  r=:  12.8664 io. 
1  Ioeh  (toll)  t=r  12  lioio  -z  144  oempol  r^  1.0297  ioch. 
1  Milo  if^-mnU)  =  2,000  nitho  ::s  24,000  RhriofViio  r  4.68046 
ailco. 

Tho  foot  it  tho  ioai«  as  tho  KogUih  fool. 
1  Foot  =^  12  ioehot       l:!n  ItoM  .c  1.200  poioU. 
1  Arehioo  =r  28  iochot  rir  2.8388  fooi  —  1  foot. 
1  Sog^oo  -r  8  orchioofl  :    7  foot. 
1  Vortt^aOOoog^ot      l.50nafrhiooo      8.6noft. 
r  1  Foot  ^  0.91319  foot       in.9:>A2^  loehea. 
I  Voro  _:  8  feot       0  OUIO  j»rd       2.7395T  fe^f 
1  Loogoo  _-  24.000  fcot       4.1608  ailoo. 
1  (*»aoioo  loogoo.  or  l9.WiO  froi  t-.  8.4246  ailro. 


PociOiA. 


BroatA. 


.6629  oino 


SrAio. 


4m  IIRDNANCE   MANDAL. 

/ 1  n.  {Turin)  =  12  oDoia^  144  punl«  =  I.1287in.=  lt.«»iM. 
Sabpinia]  1  Fool  (Lipmndo)  =  1.68661  ft 

1 1  Mile  =  1,300  leM  =  1.6744  mil*. 

1 1  Foot  =  0.97144  foot  =  11.6678  inehM. 
Swedes.  |  j  ^.j^  _  ^^^^  ^^^^^ 


f  1  Pie  =  0.73173  jtnl  =  2.19619  f««t. 
i  1  Boni  =  1.03^  milt. 


1  Chik  mathcmktical  =  18.125  iDehai  =  1.093  foot. 

1  Chik  oomniercial  =  14.7626  iuob«t  =  1.2S02  fool. 

1  Li  =  608.608  yardg  =  .31o8  mila. 

1  To  =  69.1797  milea. 
f  1  Foot  s=  0.92741  foot  =  11.129  inefaai. 
1 1  Vara  =  0.92741  yard  =  2.78228  f«et. 

{1  Foot  ^  .91678  foot  =  10.989  iDchea. 
1  Vara  =  0.91&7e  yard  =  2.74735  fMt  =  83.«6S2  Incbaa. 
1  League  (eommoii)  =  2.694  milai. 

Mauara  of  Sur/ace. 
RiTAiK. — Th«  lama  ai  thoie  nied  in  t]>«  United  Stalai. 

}1  Squarv  inch  ^  1.13687  wjaare  inch. 
1  Arpcnt  (Parii)  =  4.089  sqnan  yds.  =.9449  « 
1  Arprni  (ordinary)  =  1.0457  acre. 
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dtatisctlMM  of  wia«  BMMvrt,  ml«  and  beer  mMture,  aa<l  dry  BMMiirt,  Art 
di«cootiaa«d. 

1  Oallott  =  1.2006  gftUott  =:  277.274  eobte  inohM. 

\  1  Lo«d  ==  6  qoAftcra  ~  40  bmheli  =r  61.847  cubic  feet 

For  cm/    i  ^  ^^^  "^  ^  botbcli  r=  8.0944  bashdf. 

^  i  1  Cbaldroa  =  12  tacks  =  86  bosbels  =  68.88  cubic  feci, 

/or  fvi6«r.— 1  Load  =:  40  cubic  fccC 

f  1  Ulra  =  1.067  qoari  »  81.0271  cubic  lacbca. 
1  HcctoUtra  =  10  decalilrca  =  100  UtrM  =  28.418  galloat. 
1  KiloUtra  :=:  10  bcctolitraa  =^  28.8782  buibda. 
1  Pialc  (old)  =r  .98888  quart, 
g  j  1  Wiao  arroba  =  4.28804  galloua. 

1 1  Faacga  ;=:  1.69014  buabtL 
Mmc^— 1  PuMga  =x  1.80807  busbot 
Hatava.— 1  Faacga  :rr  8.11028  buabcla. 

Mra$urt§  o/  Weight, 

OaiAT  BarrAiv. — Tbo  taoio  as  tboco  used  ia  tbc  UaiUd  Staica. 

Tbo  imperial  aToirdapois  pound  is  tbo  woifbt  of  27.7274  cubic  iacbos  of 
diatfllod  water  wtifbcd  ia  air  at  tbo  t— poratnro  of  82*  Pabr. ;  barooMtor, 
SOiacboa. 

/TcTMOMa't  MyAl.— 1  Stoao  ^  14  Iba. 
PEAaei.— CIW  Hfmm^: 

1  Utto  ^  16  oocos    n=  1.0780  lb.  aroirdopois. 

1  Oaco  =.  8  gros         =  1.0780  ot.  afoirdupola. 

1  Gros  =  72  fraias  r?  68.9648  i^rains  Troj. 

1  Oraia =  0.8188 

AVir  9fftt€m :  Tbo  basis  of  tbo  tysCrai  of  woif bts  is  tbo  woifbt,  ia  Tacuo, 
of  a  litre,  or  a  cubic  docisMtro,  of  distilled  wator,  at  tbo  toaprraturs  of 
89*  2  Pabr. :  ^^^  part  of  tbis  woifbt  b  a  $rmmmt^  tbo  nuliiplos  of 
wbicb  aro :  1  docafraaiBO  =  10  fnuaaes ;  1  boctofraaiflM  ■=  ItiO  franaos ; 
1  kilofroMo  =  1,000  fraaiaco.  Tbo  dirisioas  aro:  1  docigraaiBio  ^  ^ 
1    ooatifraiaio    ==    y),    graaiBM;    1   Aillifraauao     >     ^^^ 


1  Quiaul  r-s  100  kilofraaaos. 

1  Millior  _  1.000  kUofraaiaoo  vz  I  tea  sea- woifbt,  (Proacb.) 

1  Kilofnuaao  =  2.204787  pouads  oToirdupola. 

1  OraauBO  —  16.488169  frains  Trojr  ^  0.0862S  ot.  OToirdupois. 

Por  tabic  for  coavortiaf  kiloframaiM  iato  pouads,  sco  pofo  494. 

}1  Pouad  :=  16  oato  -  82  lotb     -  128  qaoat  rr=  612  pfcaaif 
1.284677  pouad. 
1  garob  i=r:  4  coalatr  =»  20  ctoia  r*  498  670M  lb« 
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1  Found  ^  2  mu-k  ^ 
1.03118  lb. 


w  =  83  loth  = 
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U  Centner  =  no  pfuQd  ^  118.4411m. 

11  Pound  =  12  Una  =  82  lolh  =  96  Bolotnika  =  D.IIC  doU  s 
.901691  lb. 
1  Pood  :=  40  pounds. 
1  Berkowili  =  860.6704  Ibi. 
1  Pound  is  tbe  weight  of  26  eubio  inehes  of  wUcr. 
{1  Pound  =  18  oBu  =  126  ochtva  =  256  Mlara*  ^  TCB  lasuM 
=  9,216  gnno  —  1.016097  lb. 
1  Ton  =  20  qutnUI  =  80  iiroba  =  2,000  lbs.  =  2,082.2  Ibt. 
{1  Pound  =  I2oncia  =  96alUTO  =  ei26gruio^.89628Clb. 
I  Pound  of  Turin  =  .818882  lb. 
1  Rubbio  =  26  pounds  ^  20.8388  lb. 
,,    (  1  Pound  =  16  unti  =  128  qirinliD  =  8,848  ms  =  .M72M  lb. 
'  \  1  Skeppnnd  (for  iron)  =29«.980e6  lbs. 
r.—l  Oka  =  2.828571  lb. 

(1  Pound  =  16  l«unf  =  8S4  obD  =  3.840  lui  =  38,400  sbn    :- 
1.8388  lb. 
1  Shik  =  4  kiran  =  60  jio  =  120  kaa  =  160  Iba. 
-I  Fecul  =  100  call;  =  1,600  tael  =  16,000  ma*  =  160,000  eK<a- 
e  =  130  lbs. 
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MfOMures  of  VaJtwe, 

rOBIlOV   MOXBT. — Xt%    MIVT   TALCI. 


f 


GUAT 

Bbitaiii. 


-{ 


ArtTBlA  ... 


QoU^^ 


RrMiA.^... 
Habdijiia.^ 


KrAiJi 


r 

i 
\ 

\ 


1  GoiBeA  =  21  ahilliBft 
QM.^  \  \  8oY«r«i|cii  or  Poyod  =^ 

20  tbillinn «. 

«._,     r  1  CrowB      6  ■billiDfft.. 
^^^-^  \  1  ShiUiBg  r^  12  pence  .. 

Cofftr,.,  1  Penny.. 

fj^jj     i  100  Prmnct 

*'^-  \  20  Frmnci.. 

Stlttr,J^  FrBoea ^ 

Onyiyper.   1  Hoit^... 

1  laiperinl  touTerniii  = 

1 3  florins  20  krcnts«r« 

1    Imperial   ducat  =  4 

florins  36  kreutiert. 

HRix-dolUr  — 2  florin* 

1  Crown  .-^  2  florins  12 

krentsen 

1 Z  wan  tiger =2ilkrtot- 

lem 

1  Silver  Growken  —  8 

kreniiers 

(;eUL..ri>oohU  Frederick  :r.  11 

tkalers  10  «iUer  gro«Mrhen 

Alrer..l  Thaler  :..  80  siWer  fro- 

scken~ 

O^d.A  Imperial  .zr  10  ronhlee.. 

SUrfrA  Ronble 

f;M.M  Lires- 

.Si/e#r„6  Lire*.. 

^  .^     f  1  iKmbloon  or  Ounce. » 
c#eM...^  100  Reals 

SdrtrA  Pinstre ^.... 


PolUra. 
6.059 


}•  }•  i  of  guinea. 


4.848 

1.08 

0.222 

;    0.018 

1 19.226 

1    8.846 

0.968 

0.00988 


60  nrancB.  40  frs. 
10  fKncs.  6  frs. 
1  franc  =-  20  sons. 


6.77     I  Half,  qoarter  son* 

▼erainfi. 
2.28 


1.018 
1.1188: 


Half,  or  florin. 


..'    0.168  'Or  20kreotiert. 


....I   0.026  . 


'    8.00      Single,  half. 


Bvinns 

Rons 

Mbxico 

TrnKBT.... 

Jafas  

HiBnrsTAV 


OM.,A  Docai 

SiinrA  Specie  rii-daler 

fS*U,JH  Scodi. 

ili/e*r..l  Scndo 

f;«W..l  I>oahloon 

5Jff«r^l  Piastre  of  H  real* 

GoU.^n^  Pia«ire« 

A/e#r..20  Plnstreii      8i«  paras. 


Ai/r#r..l  Itietm. 
Gi>U.A  Moknr. 
SUpttA  Rupee. 


0.717 
7  9f»2 
0.7K4 

16.488 
0.968 

16.731 
4.968 
1.0U6 

2.267 
1.101 
2.f<0 
1.047 
16  684 
1.049 
4.874 
0.866 

0.87 
7.08 
0.46 


ffslf  impenai. 
Half  rouble. 
40.  20  lires. 
2.  I.  J,  J  lire. 


PtsUreen.  (^of  pi* 
astre  ) 

t.  I  ducat. 


Pieces  of  10  and 
6  piascres. 


M 
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PHYSICAL  DATA. 

Working' P*Hrer  of  Mm  amd  Ilones, 

Umn.^AfoH  •oMicr  traTeli  in  1  mintile, 

in  oommoa  Ubi«,    00  sUpc  =s    70  ynrdt. 
in  quick  lime,       110     *•     =86 
in  dooble  quick,  140     *•     =109 
II*  oee«pi#fl  in  tk«  nmks  a  front  of  20  in.,  and  n  dcptk  of  18  in.,  withoot 
tk«  knnytnfk :  cJm  inUrmI  betwten  lh«  nnks  is  18  in.    6  men  can  stnntl 
in  a  epae*  of  1  aqoart  yard.     A^erai^  weight  of  men,  150  Ibe.  each. 

A  flMa  iravele,  without  a  load,  on  level  groond,  during  8)  hoon  a  day, 
at  the  rate  of  3.7  milee  an  hour,  or  «3I \  milee  a  daj.  He  ean  carrjr  111  Ibe. 
II  milM  in  a  dajr.  A  porter  going  iihort  dietancea  and  returning  unloaded 
carriea  185  Iba.  7  mflea  a  daj.  He  can  carry  in  a  wheelbarrow  160  Iba. 
10  milee  a  day. 

Th«  masimom  power  of  a  etrong  man,  eierted  for  2)  minute*,  may  h% 
•laced  al  18,000  Ibe.  rmieed  1  foot  in  a  minute.— JTr.  /WWt  txptnmenu,  1888. 

A  mas  ef  ordiaary  airength  eierte  a  force  of  80  Ibe.  for  10  honre  a  day, 
with  a  releetty  ef  2|  feet  in  a  eecoad  =  4,500  Ibe.  raited  I  foot  in  a 
minute  =2  mm^/^Jk  the  work  of  a  hor^. 

Daily  allowanc*  ef  water  for  a  man,  1  gallon,  for  all  purpose*. 

Iloneie. — .4  kmm  travel*  the  dintance  of  4<I0  yard*,  at  a  walk,  in  4| 
miantee;  at  a  troi,  in  2  minute* ;  at  a  gallop,  in  I  minute. 

He  oeeupie*  in  the  rank*  a  front  of  40  in.,  a  depth  of  10  feet ;  in  a  *lall, 
f^tMu  't)  to  4|  feet  front ;  at  picket,  8  feet  by  0.  Average  weight  of  horse*, 
l.noo  lb*,  each 

A  horse  carrying  a  eoldier  and  his  equipment*  (any  22*Ml>*.)  travels 
2'>  mile*  in  a  tfay,  >8  hour*.) 

A  ^M>i-A<>r«#  can  carry  2-V)  to  8(J0  lb*.  20  mile*  a  day. 

A  <lr4tt^Ai-itfr«r  can  draw  l.fXXI  lb*.  2^  milri  a  day,— vrighi  of  carriage 
inciud*^. 

Artillery-hor«e*  should  not  be  made  to  draw  more  than  700  lb*,  each, 
the  wight  of  the  enrriage  tnclutlc«l. 

The  ordinary  work  of  a  horve  for  H  hour*  a  day  may  I**  •fated  at 
32.5110  Ibe.  raiaed  I  fool  in  a  minute. 

im  a  A»r*#.<i/|,  the  hotee  move*  al  the  rale  ef  8  feet  in  a  serond  The 
diameter  of  the  path  ahould  not  be  le««  than  %'»  or  30  feet. 

I»aily  allowance  of  water  for  a  burse,  4  gallon*. 

%'ESTitJirios  —A  man  aahaU*  about  |  of  a  cubic  foot  ut  rsrhviuc  sctd 
in  an  hour,  or  15  cubic  feet  in  a  day.  He  produce*  from  ihr  lat»g»  and 
akin  about  tiOO  graliie  of  vapnr  in  an  Lour. 
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Air  is  no  longer  fll  for  comfaiulioD  or  respiration  whn  it  eontsin*  4  ptr 
ceot.  of  ilB  Tolume  of  Ckrbanic  Mid. 

A  TeDiilsiion  or  8  (a  0  cubic  J>rd*  per  bour  for  emch  panon  i>  in  ill 
cases  sufficient.  For  buraeks  ■  ckpacity  of  13  lo  20  enbie  yKr4»  per  »*■ 
is  sufficient;  rhe  kir  being  renewed  in  parlb;  thesrtcka  about  ike  wi>d«r< 
enil  by  [he  opening  of  the  doore. 

in  darmilories  iho  Tolune  of  earbooio  aeld  doee  not  eaeeed  lhrc«  or  four 
tbousandtha  of  the  whole  spaae,  and  the  air  la  not  more  than  (  aalarair'l 


Table  thoieing  the  Weight  and  Bvlk  «/ 1,000  ttatiimt. 


toOOnl*™.. 

r^' 

"r^- 

Kt 

Pork 

l)«con - 

760. 

760. 
1126. 

T80. 
1000. 

16a. 

100. 

100. 

1218.T6 

803.isai 
1234.0661 

92l.(ia67 
12!8.aiH 

177.SieT 

114.6 

1IS.1MS 

4-WH 

Bunt — 

Rica _ 

VUXHTITT   (»r  THK   W1.M>. 
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Veioniy  and  Force  of  the  RVnr/. 


1 

t 
I 
4 
6 
10 

20 
25 

40 
44 


§0 
100 


1.47 

IM 

4.40 

6.87 

7.SS 

14.67 

22.  CM) 

29.84 

86.  n7 

44.01 
61.81 
68.68 
66.01 
78.86 
88.02 
117.86 
146.70 


} 


of  tb«  fbre*  of  tb*  vtatf^ 


Lb*. 

0.005 

.020  \ 
.(»44f 
.07tt 
.123 
.492 )  , 
1.107/; 

1.968  V 

8.075 ; 

4.429  ) 
6.027  i 
7.878 ) 
9.1J63  ) 

12.8<I0 

17.7i:i 

81.49<» 

49.200 


Hardlj  pere«pciblt. 
Just  pcrctptible. 

OenlU,  pleAtant  wind. 

PleftMBt,  brisk  brt^ie. 


Very  brifflL 
Hiffb  wind. 

Very  hi|rb. 

A  storm  f»r  tenpett. 
A  great  •lorm. 
\  hurrieane. 

A  humcsne  thai  leart  up  trees,  earrii 
buildings  befort  it«  ke. 


ManeahUiig  of  MetaU. 


1.  OAkL 

2.  HiWer. 
S.  i  dipper. 
4.  Tin. 


6.  Platinum. 

6.  Uad. 

7.  Ziae. 

8.  Iron. 


IhtciUit^  if  Meiais, 


1.  Gold. 

2.  HiWer. 

8.  Flaiianm. 
4.  Iron. 


'*,  Nickel. 

6.  (N'pper. 

7.  Zioe. 
H.  Tio. 


Elerfrtrity. 


BILATITI  rosi>r(Ti](0>rowgR  Of  HBTjILS. 


t'opper lO.OflO 

Clold 9.3*'iO 

Wlrrr 7.8<V> 

Xiiw 2.K.'i<» 


IMaiiaum 1.8H(i  i   FuiASMum 


Iron 1.680 

Tin  1.650 

I^d -  880 

Mereury 815 


\X% 


TIm  eondarting- power  of  rods  of  the  same  metal,  of  equal  diameter,  is 
inversely  as  their  lengths. 

The  condneting-|>ower  i«  increased  by  lowering  the  temperature,  and 
dimini«he<l.  and  finally  destroyed,  by  raising  the  tempers! are. 

The  metals  are  Ininitely  better  conductors  than  any  other  substances. 
Chareoni  which  has  been  ciposed  to  •  strong  heal  is  one  of  the  liest  cvb* 
4ttciors,  bni  greatly  inferior  in  this  respect  to  iron  and  ptattnum. 
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Heat. 


[iTcriing  degr«et  of  one  te>le  into  those  of  another  « 


-  +  82". 


The  lero  of  Wedgewood'e  pTrometer  ooiTeepandi  with  1077°  Fkhr.,  kni 
1"  WedBe-ood  is  eq«»l  to  180°  Fahr.     Heneo  /"•  =  ff"  X  »*0"  +  lOTT-. 

Note. — Tfae  indicatioDS  of  Wedfewood'i  pjiometer  tx%  no  lugcr  relitd 
on  for  high  lemperatures. 

Meltiny-l'uinU  of  Solid*. 

ZiW  is  Iho  highept  heat  attained  with  ao  air-fiimBee.  PlatiaiiB  doci 
not  mtll  at  iLin  temirerature. 

Plalinuni.  palladium,  rhodium,  lime,  silei.  fine  porcelain,  can  be  melted, 
in  smalt  i|uanliii;s,  by  means  of  strong  lenie^  or  bj  Ihe  hydr^-oijgM 
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Liquids  boil  at  a  much  lower  tcmperatiirv  in  ▼•cuo,  or  under  diminitbed 
pmsaro  of  llio  atmoopbere.  At  tbt  ahitude  of  about  li.ritM)  feet  abovt 
ibo  M%  wbere  tbe  barometer  ttanda  at  la.S5  in.,  water  boiU  at  18U^. 

^  Expanaifm  by  Htnt. 

LimHir  EipamMton  of  Solidt,  from  32^  to  212®. 

Zinc o.na2im6  I 

l^rad «  0.0<riH4H.1 

Tin.  reined «  0.0021729    I 

HtWer.  ine O.U01W)»7 

Braat 0.0018750 

Copper «  0.0017122 

Gold 0.00161100 

flloel.  lespered O0lll230o 

lnM«  eoO,  baamered....  0.0tll2.Vi3 

••     ra»t ^  0.41011111 

Hceol.  not  tempered O.0O1O78H 

Platinnm O.OiMN<H42 

Aniimooy 0.00108S3    . 

Tbe  expansion  in  turfaee  \%  eipreeted  bjr  numbem  ^nMeof  tbe  abova, 
and  tbe  etpaneion  in  Tolame  hj  fhpit  numbers. 

Kiymmnom  of  Flu^da  m  huU,/nm  S2«  fe  21 2«. 


Roman  cement 0.(M)U4 

.Marble,  Sicilian 0.<N)U1 

♦•        Carrara O.Ot)ll» 

8aadsUine O.OtUlT 

Slate -  0.0«H04 

Granite «  O.tiOtWO 

Glass,  tint 0.4MMm2 

Brisk,  slock O.00U.>6 

•re ^.  0.00IM9 

Msrbls.  black  Galway 0.00046 

Oak,  dry O.OOOOe 


Memiry ^ 0.01H08 

Water,  dietilled 0.O4.1») 

Water,  saturated  witb  salt.  O.fkVMIO 
Aleabol 0.11000 

Tbe  rats  of  expansion  of  solids  and  li<i|ttid«  increa«eii  witb  tbe  tempen- 
tsrs :  tbat  of  tbe  gnsss  is  uniform  for  all  temperature*. 


8ulpbnnc  acid 0.05883 

Oil  (oUtc  end  linseed i O.OtCiaS 

Spiriit  turpentine ~  0.07148 

Oasee.  and  air 0.37500 


(ri 


Drmgiiy  '»/   Water. 
e  nyort  •€  freC.  It.  A  %IcC«IIpcIi  t«  tni  A.  D 


S6 

40 
46 


.90901 
.W944 

1.00000 


60» 

55 

00 

66 

70 

76 


.•.•<*'.»47 
911910 

KIHII7 
.99741 


HO* 

!«> 

96 

1«MI 


.99r.lM 
.WMM7 
.!»*n!7tl 


Max.  denaity  at  39*. 6. 


r-  r 

9* 


(hmtlmrtum  *»/  Ilmi, 
Wben  f ,  tbe  rate  of  conduction,  is  eiprtiwd  in  tbermal 


aftftls  per  bour,  per  aqaare  fool  of  area,  and  i      tbe  ibickne«*  of  ibe  lajrer  in 


4(H) 
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inches,  Tnnd  T"  beiaR  (be  tenip«rBtiir«a  U  Ike  two  face*,  lb*  vAln*  of  f. 
wliicli  IB  equal  lo  1  divided  bjr  Ihe  coifficienl  at  canducliTitj-,  U  •■  fvlluiii ; 

GoW,  riilinum,  SiWer 0.0036    I    Lend „  O.OIOS 

Copper 0.0010       Marble _  0  l.-.T-i 

Iron  0.0096       Brink 0.3*W 


Sj»!ci/ic  Heal  belaeen  82°  an 
The  number  of  units  of  beat  roqnired  to  raiie  the  ti 
of  each  of  the  following  Bnbstancee  one  degree  is  ai  followe: 


Antimony 
DiBmulh  . 

CLsrcoal . 

.got: 

.  .3U84 
-  .2415 
,  .0951 
.  .1980 
.  .0208 

.504 
.  .1138 

Lead 

Mereur; _ 

Platinum 

Silw 

Sulphur  _ 

Spte.  lurp'tine 

Zinc  "'.'.'.'.'.'.'.'.'.'.'_ 

.0298 
.0333 
.0314 
.0667 
.20259 
.4672 
.0514 
.0927 

WalOT. l.Oilo 

Air _  0.23« 

Carbonic  acid-  0.2i: 

Hfdrogen 3.4o;i 

Nitroge. 0.244 

Oiygen 0.218 

StMm...    .         0  4T.> 

Gl«.8 

«OlJ 

gh't!:: 

The  unit  of  heat  it  the  quantity  of  heat  neceuarj  ti 
hire  of  1  lb.  of  water  at  its  maximum  dentily  1°. 
SpeciBo  heals  of  substanocs  are  in 


HEAT. 
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Toial  Ilent  of  Comhustum  of  (fijferrnt  ChmbutiiUes ; 
Or^  tkt  k40i  produetd  hy  bttmimf  omf  pomnJ  of  foek  tmhHmmet, 


Hjrdrofva  gat 

Car  boa  inpaKMilj  banMd,  to  m  to  make  C  O 
CarboB  coaploulj  burned,  to  as  lo  make  CO* 

VaHotii  liquids,  hydro-carboos <  .        ** 

Cbareoal  from  wood « 

froai  peat 

Coke,  good ^ 

••     niddUng 

••     bad 

Coal,  aaibratfiie^ ^ 

*«    drj  bitiinilaoas 


•• 


cakiaf 


••     eaaael 

Drj  long  flamlDf 

Lifpiite 

Peat,  dry 

*'    coataiaiaic  26  per  cent,  of  moisture —  ' 

Wood,  dry 

eoataiaiaf  ;!0  per  cent,  of  moisture. 


•• 


Wrlfltl  iA 

Lb*  of 

rt\mm  %o 

vat«>r 

t  Bite  or 

.MtMlon'  lb» 

vTkpnrBlH 

bML 

JMOMbMU. 

al  H:9. 

C4.2 
4.66 
16.0 

C2.032 

4.4<M) 

1.0 

14.6410 

1.89 

2<K 

111.000 

1.44> 

22.        1 

21.000 

0.93 

14. 

i:«.:ioo 

0.80      ' 

12. 

ll.r,oo 

0.94 

14. 

18.620 

0.88 

13.2     ' 

12.700 

0.82      ' 

12.8      < 

11.890 

'     \M 

16.75    ' 

16.228 

1.0« 

16.9 

16.870 

:     1.026 

16.4      ' 

14.800 

!     1.02 

16.8      ' 

14  790 

;     0.96 

14.26    ' 

13.776 

1.076   ; 

16.        ' 

16.887 

'     1.01      ' 

1.^.16    ' 

14.046 

1.04 

16.0 

l.VOW) 

'     0.91 

is.n.-*  ' 

18.196 

0.81 

12.16 

n.746 

•     O.Crt 

100 

9.000 

1 

7.26 

<•  * 

7.<KM) 

o.riii 

7.246 

6.8 

6.000 

Tbe  beatiag-power  of  dtffereai  kiads  of  wood  (taking  equal  weights  of 
Wood  equally  dry)  does  not  vary  more  than  in  the  proportion  of  14  in  14, 
for  the  extreme*. 

Nearly  six  times  is  much  heat  i«  required  to  evspnrafe  a  giv#o  qusntliy 
of  wstor  as  is  required  to  raise  its  tempersiure  to  the  boiling-point :  mol* 
tiplying  the  sbove  numbers  by  0.  we  haw.  therefore,  ike  quantity  of  water 
which  each  kind  of  fuel  will  rai»e  from  Z'l^  to  212*. 

la  eraa  the  best  apparatus,  not  more  ihsn  A«{^tke  beat  produced  by  tha 
combustion  of  fiiel  is  economiieil. 

Dry  wood  makes  a  kocter  fire  than  equsl  weigkts  or  ▼oIuomts  of  greem 
wood. 

frtrztHi/'  I^finti   nf  Aiyuiit/s. 

Olive-oil 8»;«  Fahr.     Strong  wiaee 2i»*  FsHr. 

W»tcr 82        *•        8u!|.huric  srid 1 

Milk 80       ••     '  Brandy —  7       •• 

Tiaegar 28       ••     |  Mercury —89       •• 

Spirits  of  turpeatiae 18       **     i  Nitric  acid ..—66 

5t» 


•• 
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Strenglh  of  Jet. 
Im  2  iDoheB  thick  will  l>ear  infuitTj. 
•'   4      '•  ■•  "        ciTalrj  or  Ufkt  gnu. 

'•   Q      "  "  <■        b»Tj  field-gaiu. 

■•    8      "  "  "        24-pdr.  gDOB  on  slcdfct:    w«igbt  not  mon 

than  l,0001ba.  to  k  ■qnara  fool- 

FrigoriJ^  Mixturti. 


Kydroehinrale  of 
nitrate  of  pooau 

y/ufT 

Hydrochlame  of 

Water 

Nilrkle  of  smmooia. 

ytater , 

Sulphate  of  Boda..... 
DilulB  nilrio  acid.... 
Sulphate  of  soda..... 
Hjdmohlario  aoid... 


Pnat  W  («  IB*. 
Fnm  60°  to  4* 
FroH  W  to  4". 
Fkiw  BO^  M  •>. 

FranGO>  toO".  ~ 
Prom  32°  l«  i 
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tbt  iMitMifUn  ftt  tk«  two  ■tAlioD*,  tkt  difference  of  height,  in  feet,  nuij  bo 


txf reoMd  opproximAtely  hjX^  07.0a05  (r+  7^-f  836)  X  log.  ^ 

S.  Aff^csmmmte  MuU. — For  a  meon  tempermlure  of  !>h^  the  difference  of 

hoight  in  feet  b.  JT :=  .V>.OU()  X  ^^^     Add  j\^  of  this  reoult  for  each 

degree  which  the  nie*n  tenpermture  of  the  air  at  the  two  itationt  exceeds 
^6*.  and  deduct  aa  much  for  each  degree  below  66®. 

Aliiiudeo  majr  be  determined  without  the  aid  of  a  barometer  hj  obfienr- 
lag  accuratelj  the  boiling-point  of  water  at  the  different  itationn.  A,  the 
altHiHle,  ia  eqaal  to  617  T-f  T*;  or,  for  altitndea  under  10,000  A..  A^ 
MOT:  r being  the  difference  in  degrees  between  the  boiling-points  of 
water  at  the  two  stations. 

The  mihimdfof  Wsahingtoa  Citjr  is  60  to  90  feet ;  that  of  8t.  Louit,  460 
foot ;  of  Haaia  F^.  0.846  feet ;  of  San  Antonio,  600  feet. 

The  mftrmf^  f^mmiU^  of  ^t^ter  which  falls  in  rain  and  snow  at  Washington 
City  is  41.2  inches;  at  Han  Francisco.  2S.60  inches;  at  Santa  F«,  10.8$ 
Inches. 

Latitude  of  the  Washington  OhfierTalory,  .t8«  6Jl^  S9^^^6. 

Th«  MMM  tfrnp^rmtmrt  of  Waiihington  City  it  S60.O6  in  winter.  7C«.S3  in 
SQmmer;  66M4  for  the  jrear:  of  Man  Francitco,  60<».86  in  winter.  67^6S 
In  the  sumner,  and  64^.88  for  the  year. 

DeciimiUitm  of  0\/e  Magnetic  StetlU  fur  1860. 

Washington  City 2*  86'  West.        SaTannah 3*  W  Kast. 

XewYork 7   01       ••       1     Mobile -    «H       •• 

Albany -8   .1        ••      '     San  IHego 12   6      •• 

Charleston 1    7  East.      i     San  Francisco 16  8      •« 

The  annaal  increase  at  Washington  is  3  miantee. 
Ihf  e/lAs  nsfdlf  at  Washington,  1H61.  7I<>  24^ 

•VMN-/>lVf/i. 

The  HMMl  common  dial  if  that  in  which  the  plane  of  the  dial  i«  horiionial, 
and  the  9f^^  placed  in  the  meridian.  \%  inclined  to  the  plane  of  the  dial  at 
aa  angle  e4|oal  to  the  latitude  of  the  place. 

Hour-lines  sre  drawn  fk'om  the  centre,  or  point  where  the  Myle  intersects 
the  plane,  to  the  clreumferenre  r  their  p«>pition«  are  calculated  from  the 
formula  tan.  s  tan.  A  sin.  A,  in  which  x  :r  the  bour-aagle  on  the  hori- 
fontal  pla»e,  A  16*,  30*,  46*,  etc.,  the  hour-angle  on  the  equatorial 
plane,  and  L    -  the  latitude  of  the  place. 

To  determine  theee  lines  gaoaMtrieally,  draw  in  the  meridian •phine  firom 
some  point  «.  on  the  ityle,  a  line  perpendicular  to  the  style,  and  note  the 
point  h  where  it  intersects  the  plant  of  the  dial.  Draw  through  this  point 
a  line,  hi  tho  plane  of  the  dial,  perpendicular  to  the  meridian-plaae.  Thla 
will  bt  the  e<|natarial  line. 


404  ORDNAKCS  MANUAL. 

Measure  off  from  b,  on  Ihe  proloagktioD  of  th«  meridiBa,  tho  diataac*  i  i 
rrjiinl  lo  n  b,  and  wiib  run  centre,  UeBcribe  ■  nmicircle,  and  dJTide  it  iot» 
lli  pquiil  par[9,  ti  on  ench  Bule  of  th«  meridian:  Ihroygh  tkeie  poinia  vr 
ilivi»iiin  draw  railii,  and  prnlong  Iheni  till  thejr  meet  Ihe  eqiiMorial  liae. 
Join  iheB«  points  of  iDtcrseciiun  with  the  fool  of  ihe  aijlc,  awl  tbcM  liao 
will  murk  Ihe  hours  before  and  after  12  o'clock  m. 


T..    lifltn 


I    Iht 


"J 


leal  , 


m'lili.—Take  a  point  in  tli«  plnne  of  the  disi  through  which 
llie  nicridiaQ-ptane  shall  pass.  With  Ihii  poinl  as  a  centre  describe  trttr 
ronreulric  circles.  Fix  a  straight  pin  in  the  centre,  perpendicular  to  il 
pl'iiii'  <if  Ihe  dial,  of  such  a  length  that  the  eitremitj  of  tbe  shadow  <■ 
b.v  il  fhM  fall  vilhin  the  circles  at  VZ  ».  Mark  Ihe  p4>ints  where  ihe  r^ 
irumiif  of  the  shadow  passes  over  thew  circles  in  Ihe  forenoon,  aod  agsi 
thv  Kiime  in  ihc  afternoon.  The  line  drawn  from  the  middle  of  then*  an 
cuntained  between  Ihe  points  of  passage,  la  the  centre  of  the  circles,  wl 

Or  the  meridian  maj  be  deicrniined  hy  two  plumb-lines  ina-le  Iv  tatr 
Ciich  other,  and  also  the  North  Star  al  Ihe  lime  of  ila  pasMge  arr.«<  ih 

Tlie  lime  gWtn  b;  the  dial  is  true  solar  line:  to  reduce  il  to  meaii.  i 
clock  lime,  the  equation  of  lime  must  be  added  or  tubtracled. 


.1>-1 
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8  b«iag  tiM  fp«et  pMMd  otot,  V  the  v^oeitj,  mkI  T  Iht  darmtion  of 

ikm  BOtioB. 

CsitromaLT  Accblbbatid  Motiox  tTABTixo  FBoH  A  Statb  of  Bbst. — 
jy  =  J  Ti  r»  :  F»  z=  2  r,  5:  Fj.  the  Teloeity  after  the  lit  tecond. 

CviroBMLT  Rbtabdbd  Motiov. — 8  =  V^  T —  }  l\  T*. 

V  ^  r'—\\T:  V  the  Teloeitjr  at  tht  aiomeDt  tht  reUrding  force 
begiae  to  Ml ;    F  the  Telocity  remAining  at  the  end  of  the  time  T. 

Motiov  or  fxhunQ  Bodiki.— The  force  of  graTiij  \%  uDifonn  and  cun- 
•Caat  for  the  aame  place  on  the  turfhce  of  the  earth.  Let  /  be  the  relocttj 
aeqwired  \j  a  body  fklliag  freely  Ib  Tacoo  at  tht  ead  of  the  first  eeeond ; 
o  tbo  Ttlocitj  at  the  tiaM  t ;  t  the  time  Ib  aecoada ;  A  the  space  passed  over 

lathetiBMl;  theBAsr}^/*:  rz^ft-^y/'Tfk, 

The  Telocity  /,  which  is  the  measore  of  the  force  of  gravity.  Tariee  with 
the  latitude  of  the  place,  aad  with  its  altitude  above  the  level  of  the  sea. 

The  force  of  gravity  at  the  latitude  of  45<»  =r:82.1808  feet :  at  aay  other 
latitude  L;  9  -  82.1806  feet  —  0.(tf«.*l  cos.  2  L.  If  9'  repreoeBt  the  foreo 
•f  gravity  at  the  height  k  above  the  sea,  and  r  the  radius  of  the  earth,  the 

feeee  of  gravity  at  the  level  of  the  sea  will  be^^-^^  (l  -f  -j^). 


Ar 

la  the  latitude  of  Loadoa,  at  the  level  of  the  sea.  f  =r.  82.IW)8  feet. 

Washiagtoa,         •*  •*      /.^  82. 166    feet. 

4|CABTITT  Of  WoBE. — It  is  the  product  of  the  iuteaaity  of  a  force  by 
the  distaace  passed  over  by  its  point  of  application  in  the  direction  of  the 
forco.  The  unit  of  work  done  eorreepoada  to  the  elevation  of  I  po«ad 
through  a  height  of  1  foot,  aad  i«  called  a/ooi/sea^  (p.*ih.) 

A  HoB«B-PowBB. — This  foree  ia  eatiBuOed  at  660  Iba.  raised  I  foot  in  a 
•econd,  or  88,0fM)  lbs.  raised  I  foot  ia  1  miaute. 

Tbb  Mass  or  a  Boot  is  eiprenned  by  the  weight  divi«led  by  the  force  of 

gravity,  thua:  JTm-. 

Movibo  foBCB,  A%o  FoBci  or  UBBTiA.^We  have  F^^^M*-  tot  tho  forca 
/"eapablaof  conmunicattng  or  takiag  away  f^^ai  the  body  of  a  naae  M  an 
elemeat  of  velocity  e  in  an  eleaeat  of  tine  /. 

QrAirrtTT  or  Morioa.— The  product  of  the  Busa  of  a  body  by  the  velo* 
city  which  it  haa  at  the  tiBM  considered  :  that  Is,  M  F. 

liirACT  or  Klastm*  ««t«  TjiiLASTir  Bodiks. — \  body  of  a  m%—  M  movtag 
with  a  velocity  Fiapiagee  agatast  another  if' moviag  with  a  velocity  V^ 
im  the  saase  line  aad  ia  the  u^mM  direction.  A  diaiauti<*a  of  vtloetiy  e 
la  devalopod  la  the  ileisat  of  tiase  I,  at  the  poiat  of  coatart  ia  the  iral 
body,  and  aa  iacrease  of  velocity  r'  la  the  second  body,  to  that  we  have 


OBDKANCC  HAMDAIi. 
I   tbe  sum  of  the  qoMiitit;  of  motion  U  tha  ■ 


le  b«fen  u4 


I,  if  tbey  renuiin  logatber  kfUr  Impael,  uoviof  witb  k 

M-nr   ' 


— ;  if  tk«j  m«e(,  going  ■■  op|4- 


FoT  unelsa 
common  velocit;  (/,  we  hav 
eite  JirecUona,  t/  =j  -  ■    ~     ■-■ . 

Fur  claslio  bodies,  tha  Tcloeil;  of  the  bodj  Jf  mflw  imptct  ia  2  C— 
thai  of  M'  is  2  I/—  v.  2  U= 
its  vrlocit;  afior  imp«et  wouM  bs  2  U^    *^y,  dovbU  IhM  vbicb  •aoli 
hnre  been  communicated  to  an  nnelaitiobodj  under  the  name  oimuaataMca. 

i^it-iNa  Force  or  a  Bonr  is  the  product  of  ita  man  bj  the  iqDan  of  lU 
ve1ui:ily  et  the  time  considered. 

Phincipls  orLiviMaFomcM— r=iJ(Jf  F«— JP  V*).  T  \»  ih%  work 
of  a  force  wbiofa  accelerates  or  retard*  the  motion  of  a  bodj  vhieb  i* 
muring  in  iio  own  direotion. 

of  graTilj  of  the  mass. 
SiMPLR   Pendulum. — The   time   of   Tibralion  of   a  simple    pcBduloi 


r  is  Ihe  radius  daseribed  bj  tke  enttt 


r^TT-W    ,   I  being  the  length  of  Ihe  pendulum. 
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rMttf  kttOWB,  wt  bftT«  /*  =  ^  Mdf. 

Tb«  nontAt  of  Inertia,  In  rvferene*  to  nn  axis  pMtiag  tlirougb  tha 
of  groTitj  and  parallol  to  iho  azit  of  fotpencion,  It  /|  r^  /  —  Md^. 


1 
EsTOLTtao  Pbvdvlvh.— Tht  time  of  rorolnlion  it  r=  2t\-  ;  A  it  tht 

pcojoction  of  tht  tttm  on  a  t ertioal  plant. 

for  Watkington,  k  =  —     -  iDchtt ;  T  btiag  the  numl>er  of  rtTolotlonii 
par  ttoond. 
turn  DiacSABAB  or  Watbe  cvdbb  a  Covbtavt  Hbad. — Tlie  theoretical 

4iatkargo  of  wator  tJiroagh  an  oriAet  in  a  thin  plate  it  ^  :_  S^IJTT;  Q, 

%hm  qaantltjr  of  water;  ^  the  area  of  the  oriiee,  and  //,  the  depth  of  the 

oriioo  bolov  the  torikco  of  tht  waitr. 

To  gt(  the  aetnal  ditehargo,  ninltiplj  tht  thtortCieal  ditcharge  by  one 

•f  Um  following  tooAeitntt,  according  to  tht  btight  of  tht  turfact  abovt 

ikt  nUddlt  of  tht  orifiee. 

fiM«.        FmC       tmC      lackM.     lecMi. 
if=i  88.75    6.  1.  &  4. 

CMAaknifor'tritotl  Inehindiaa.    0.6      0.62      0.682    0.684    0.687 

••  «•       ««      d     •«  ••       0.6      0.612    0.617    0.618    0.606 

If  tht  ttmirmethm  of  tht  Ttia  \m  not  eonplete.  If  one  or  more  of  tbt 
tidtt  of  tht  orliet  bt  In  the  prolongation  of  tbe  tidtt  of  tbe  Teteel.  nioU 
tiply  the  prttoding  ootAcientt  by  .1065  when  thtrt  it  no  contraction  on 
•netldt;  bj  1.072  when  thtrt  it  nent  on  Hre  tidtt;  by  I.12o  when  tht 
contfattion  it  only  on  one  tide. 

Tnnoron  Piptt  satibo  bo  flci>nBB  CnABOBt  or  Dibbctiov.  — r  -  26.70 

^'iri^^OK  feet;  ^  =r  -^J-;  />.  dUmeter  of  the  pipe:  /  rr-  f .  the 
tlopt  per  ranning  fool;  if,  tht  dlffertnct  of  Itrel  between  the  two  rrttr- 
eoirt :  L,  the  whole  length  of  the  pipe. 

Tu  jfmf  rA#  tttt  of  fif€  /er  «  /ir^n  eo/veu  •/  iml«r,  we  htTt  V    '    21.045 

^iH  «.  0.0196 /!•;  or  D  ~z  O.TJM^^,  with  fafBrieni  tcrurmfy  for  a 
Mean  etlocity  not  exceediag  1 )  (trt. 

HTBBArLic  EAHt. — The  following  proporllont  bavt  been  foond  to 
antwer  In  practice : 

A,  tht  htlght  abort  the  reeerroir  to  which  the  water  it  lo  be  thrown. 

//,  tbt  height  of  tht  rtterroir  abort  the  outlet  of  the  waateraUe 

JL,  tbt  ItngtJi  of  tbt  tnpply-ptpt  fh»a  the  rtttnroir  to  the  watte-raWe. 

A  itt  Interior  dianMttr. 

Q,  tht  whole  Mipply  of  water  in  cubic  feet  per  tecond. 

f.  the  «|aaBtity  raited  to  the  height  4. 

ff-^;l    i28if  s  0.14A;  />       ^^       it'  ^"^       I  nfarly. 
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MECHANICAL  POWERS. 

Conditiont  of  Equilibrium  of  Simple  JfacAi'iU*. 

Levib. — The  tffectivt  arm  of  k  Ictst  w  the  perpei)dieiil>r  diManee  tnm 

the  fulcrum  lo  the  line  at  direelion  of  the  power  or  weight. 

The  power  is  to  Ihe  weight  iDTCTBely  as  the  effeetlT*  srow  «f  Um  lew: 

PD  =  «rf. 

The  prewiure  on  the  fulcrum  a  the  resultuit  of  Ihe  pow«r  and  vcigfci. 

FrxKD  PcLLET. — The  power  ii  equal  to  the  weight.     The  prcMure  Q  on 

ILe  Biis  19  to  the  power  or  weight  a>  the  chord  e  of  the  are  eaTelopcd  bjr 

Ihe  rope  ia  lo  ibe  radiui  r  of  the  pullej : 

MoTABLK   Ffllii. — The  power  is  to  Ihe  wright  ai  Ihe  radina  ef  the 
piille;  is  to  the  chord  of  Ibe  are  eDteloped  bj  Ihe  rope. 
The  (enntim  on  the  fixed  end  of  (he  rope  is  eqnal  lo  Ihe  power : 


In  a  *f alem  of  n  movable  pollejrf,  ihe  power  I*  t«  the  weight  »•  the  pc*- 
luut  or  Ihe  radii  of  the  pulley e  is  to  the  prodoct  of  the  ohordi  of  th*  am 
■Dveloped  by  (he  rope: 


MlOHAmCAL  POWIEH.  M9 

If  t^  dlTMltoa  of  t^  power  b«  pormUcl  to  lk«  pUii«,  tlie  power  it  to  tM 
w*if  bt  M  tht  ktif  ht  of  ikt  pUat  to  iu  longUi. 

TIm  proMurt  o»  tho  pUao,  ^  =  —  =  ---. 

Mcmsw.— Tko  powor,  ftpplM  porpoodknUr  to  tko  osia,  is  to  tht  weigki 
mm  tkefittk  of  tht  tertw  «.  or  the  distanco  bttwton  two  thrtttda,  it  to  tho 
mtmmdmnmmm  d— trihtd  bj  tht  poiat  to  whieh  tJit  power  it  applied.  Thot, 
if  iho  power  bo  appUtd  bj  »toat  of  t  loeer  /, 

Wi»ot. — Tko  power  It  to  the  retittoaoe,  oottaf  perpendicQUrly  on  «mrM 
mfdf  9t  the  wedfe,  u  the  thiekaett  of  tho  baek  of  tke  wedge  it  to  tko 
leaglk  of  tko  tide. 

Balavci. — Tko  eooiaoB  balaneo  it  a  tiapit  lever,  tke  ami  of  wkiek 
are  eqaal.  If  tbo  balaaee  be  aot  aeeorate,  tke  true  weigkt  of  a  bodj  mmf 
bo  hmmi  hj  taking  tJie  tqoaro  root  of  tke  prodnct  of  tke  wetghit  which 
conattrpoitt  it  toottttirtlj  la  each  teale.  A  better  and  more  conTeaiest 
letkod  of  eliaiiaatiag  tke  error  of  a  balaaee  it  to  place  the  body  in  oao 
tcalo  aad  eooalerpoiae  it  bjr  aajr  weightt  ia  the  oppotite  toale :  thea  re* 
■ore  the  body  aad  replace  it  bjr  kaowa  weightt  oatil  the  e^aUibriuai  l>o 
agaia  rotlored  The  tua  of  tht  latter  weighu  will  be  that  of  the  bodj 
required. 

/rirfioa. 

la  tke  foregolag  cooditioat  of  equilibHoai  of  machlaet.  no  accouat  la 
takes  of  tko  laalttaaeo  caatod  by  frictioa,  aad  bj  the  ttifaett  of  ropet, 
ckalat.  Jko. 

Noaieroua  experioMatt  oa  fHctioa  hare  beea  made  la  Fraace  by  M.  Moria, 
froai  which  the  followlag  geaeral  reeultt  are  obtalaed : 

1.  Tke  Arictioa  of  any  two  bodieo  ia  notioa  it  proportioaal  to  tke  pre«e 
are.  wketker  tke  turfacet  be  dry  or  covrrrd  witk  aa  uagueat.     Tkt  ratio 
betweea  tke  pretture  and  the  frtctioa  i«  called  the  f^tfinmt  of  fnrtmm. 

'1.  The  taooBt  of  fHciioa  in  indrpen'leot  of  the  turface  of  contact  aad 
of  the  reloctiy  of  the  moiioa.  It  dcpciiiit  oaly  oa  the  preaeure.  the  aature 
of  the  eurfacee  ia  coatact,  aad  the  kind  of  uagueat  iaterpoted. 

5.  la  general.  fHctioa  it  lett  betwcea  bodiet  of  dif treat  kiadt  thta  be- 
tweea  those  of  the  tamt  kiad. 

I.  Whea  two  aurfacet  hart  beea  loag  ia  coatact  at  re«t,  aa  tdhetioa 
taket  place  betwtea  thtnt,  tht  force  of  which  it  proponioaal  to  the  rtteat 
of  the  turface  of  coatact,  aad  iadepoadeat  of  the  prtotore. 

6.  Whea  a  coatiauooa  ttratua  of  aa  uagueat  It  coattaaily  iaterpoaed 
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between  tbe  snrriera  of  contset,  the  amount  of  fHction  depend*  o 
nature  of  ihc  unguent,  >n<l  Dot  on  that  of  the  sarfaeea. 

6.  With  ibe  unguents  hng's  lard  and  olive-oil,  the  eoefficient  of  fr 
is  nesri;  tbe  varne  for  surTacea  of  wood  moving  on  metals,  wood  oD 
metal  on  wood,  and  metal  on  metal. 

Tbe  coefficient  for  the  unguent  tallow  is  the  same,  except  In  the  a 
metal  on  metal,  for  which  it  appears  to  b«  leM  »iUt«d  than  the  oi 
giving  a  coefficient  of  about  0.10. 

7.  The  friction  of  axles  is  generall;  a  little  lees  ibu  that  of  plana 
faces  under  similar  circumslaneea.  Tbe  amount  of  frietion  ia  hen 
proponioaal  to  (be  pressure,  and  independent  of  the  Tclooilj  of  the  ■< 


Friction  o/Ftant  Sur/a 


Motion,  %ptm  Eatk  Otka-. 


WURK   DONE  BY    HB.1   AMD   IIURHU.  47 

(  Qmamtiljf  o/  Work  tluU  maj/  be  dome  bj/  Men  and  Itonet, 
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The  Qufinliljf  of  Work  done  hy  Xm  and  Ihrwa, — CondniMd. 


I'RB81I111E   OF  UUNFOWDBR. 
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Oao02S8  i*  up  t;  d bting  the  diameter  of  tbt  pitton  in  inehtt,  ii  iht  aim- 
ber  of  tiroket  in  •  mioaU,  /  the  length  of  itrokt  in  fteC,  nad  p  the  preiMar* 
of  •tt«m  on  *  tquare  inch,  (diminithed  ntuallj  bj  \  for  friction  and 
ineniA.)     In  n  double-ttrokt  englot  the  power  it  double  the  nbore. 


£ia$He  F<^rce  o/  Sieam  at  different  TempcraimrrM. 

(FnMi  •>p«rtaMili  vtComumit%m  ol  WnmkUm  iMUtvto.) 
The  anil  ii  the  ntmoipheric  preteure,  or  1  ftUnoephere  =  JWi  inchef  of 

TCUTJ. 


9 

^ 

10 


ihrtmmtt  of  Gunpovder  per  tqmart  imrh. 


The  preeeore  on  n  42-pounder  gun,  nt  the  bottom  of  the  bore,  when 
lb«4  with  10  ponnde  of  powder  nad  n  eoUd  shot  weighing  4)1  poande,  it 
44.&ttlbe. 

8  tbe.  of  powder  of  n  grein  .1  inch  diameter,  with  the  »eme  gnn  and 
•lM>i.  gave  a  prewiure  of  r»l,H4J0  lbs. 

8  IIm.  of  ptiwder  of  a  grain  .4  inch  diameter.  wHh  the  tame  gun  aA<i 
akot.  gate  a  preenore  of  3t,9<W  Ibe. 

1S.<17  IIm.  of  powder  of  a  grain  .6  inoh  diameter,  and  a  iM>tid  thol, 
weighing  IHii.a  lU..  flred  from  an  1 1-ineh  gun,  gave  a  prewnre  of  Jl.STOIbe. 

The  tame  weight,  of  .U  inch  diameter,  gave  a  pressure  of  «Vi.:t30  Ibe. 

The  aame  weight,  of  ,Z  inch  diameter,  of  different  powder,  gave  a  prtet 
•feoftUi.trJOlbf. 

Half  the  weight  of  powder,  of  the  ordinarjr  charge,  with  doable  the 
weight  of  thot,  gave  the  Mroe  pretture  as  the  ordiaarj  charge. 

1  lb.  of  powder,  burned  in  a  apace  equal  to  iwiee  that  occupied  bjr  tha 
powder,  gave  a  preeenre  of  l2,'i<K)  lb«. 

2  Ibe.,  burned  ta  the  epace  occupied  bj  it.  gate  a  preoeureof  13S,«'>Wlba. 
1  lb.,  burned  ia  the  tpace  occupied  hy  it.  .1  inch  grain,  gate  a  preeeara 

of  lH6.000  1b«. 

The  actual  pre««ttre«  are  proKablj  greater  ihaa  thote  abote  given. 
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MATHEHATICAL  FOBHDLX  ASD  DATA. 
Menturation. 

Circle.— Batit  of  areum/erau*  to  Hamttr,  «■  =  8.1416928636  =  |{) 
nearly. 

Cireumferaict  of  a  areU  =  2TT. 

Length  of  an  arc  ^  -r^ ;  r  bring  (be  ndftu  of  tb«  eirel*  ftitd  a  Ibc  nom- 
b«r  of  degrceB  in  the  are ;  ot  n«*ri7  ^  — = —  ;  c  babig  Um  rtord  at  Iht 


arc,  snd  e'  Ihe  chord  of  h»lf  the  are,  which  U  ^  ^  J  ^  -|-  ▼««»•■. 
Lenglhofl  digrrt  =  0.011*635;  radini  being  1. 
Lrngth  of  1  mmvU  =  0.0002909. 
Lfigfh  of  I  iteond  =  0.0000M8. 
ElUpu. — CiretatftTeiiei  ^  |tl  ^  v^  i  ("'  H"  *")!  oMrlj :  a  »d  i  bring  the 

Parabola. — Xm^fAii/'aiiarc.  camnienoing>ttbeTeTt«x,  =  ^(  — — r^h  1. 
Dfsrlj;  a  being  Ihe  KbieisM,  tnd  b  the  ordinate. 
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fofved  bj  tht  ekord  and  tli«  radii ;  or ;  or  ncarlj  =  .4 1  (e  -j- 


f  ^  I  c*  4>  t*) ;  c  being  tht  chord,  and  t  tlio  Tomd  kino. 

EUtpM, — ir  0  ^  fin.  « ;  2  «,  2  6  being  nnjr  t%o  co^jogntt  dinmoiort ;  a  Ibo 
nnglt  foraod  bj  Uiom.  When  a  =  00  degrtoe,  thtM  two  dtameien  aro  the 
nzc*,  and  then  we  haTO  t  =:  r  e  ^. 

/VreMe. — |  e  A ;  e  being  the  abeeitM,  and  h  the  doable  ordinate. 

i^^Al  fritm  or  t^mdgr. — Cunred  •urfaoe  =  height  X  perimeter  of  bane. 

Mi$ldp9fwmiiw  eoM.^Hair  the  slaal  height  X  pOTimtter  of  baee. 

Pr%9twm  tf  a  ri^ki  pritm  or  eplrndtr, — The  perimeter  of  the  baee  multi- 
plied bjr  the  dletanee  from  the  centre  of  graTitj  of  the  apper  eection  to  the 
baee.  If  the  priem  or  ojlinder  be  ebUqM»  miiltlpl[jr  thia  prodnet  bj  the  tine 
of  the  angle  of  lAoUnation. 

/ViMfMn  o/e  ri$kt pyrmmii  Qt  cone.— The  akai  height  X  half  the  turn  of 
tlM  perimetere  of  the  two  enda. 

^HUra.— 4  r  f« ;  or  diam.  X  ^r««iii- :  or  diam.*XS.1416. 

/^pAmeef  womt  or  9tfmmL — 2  r  r  A,  or  the  height  of  the  tone  or  eegmesl 
maltiplied  by  the  cireomference  of  the  ephere. 

Cvtmlm  tpmJU,^t  r  (r  r  — .  e  v^  r»  —  J  e«) ;  a  being  the  length  of  the  arc, 
and  €  ita  chord,  or  the  length  of  tht  epindle. 

t  _  180* 
9^ktfiml  friewf/r. — w  r*  — r^^jr  •  '  ^i^f  <!>•  ****  ^^  ^^  ^^v^  *Bglefl 

if  up  tmrfue*  9f  rflnfrnm, —  2  r  r  I;  or  the  length  of  the  generating  tle> 
meat  mnltipUed  bj  the  eircnniferenee  deeeribed  bj  ite  centre  of  grat itj. 


si«.«c< 


Z 
4 

6 

6 

7 

8 

9 

10 

11 

12 


I 


Triangle.  »...^ 

ftqoare 

Pentagon 

Hesagen 

Heptagon.  ...•. 
Octagon.. 


••■■•• 


I  ••  •«    I 


C 


0.4J»0127 

i.ooooono 

1.7204774 
2.6U007n2 
S.C8SV124 
4.8284271 
6.1818242 
7.6m20M 

ii.ae668w> 


Dodecagon '-    11.1961624 


0.5773608 
0.7071068 
0.8606608 
1.0000000 

1.162S824 
1.8066628 
1.4610022 
I.ft18nt40 
1.7747824 
1.9818617 


1.782061 
1.414214 
1.176570 

l.ooouoo 

0.867767 
0.76:^107 
0.684040 
0.618064 
a668466 
O..M7ri88 


The  coluan  of  mrmt  in  the  foregoing  table  givee  the  nnaber  hj  which 
the  «f«er«  •/  tkt  mi*  i«  to  be  maltiplied  to  8nd  tiM  arta  of  the  polygon. 
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The  nexl  ealumD  giTss  tha  mnUipliar  for  Ih*  «Mt  ^  mpolffam,  U  Ind 

Ihe  rndius  of  the  circumscrlbiDg  cirola. 

The  last  column  gifts  Ihi  mulLipUcr  for  tho  radim  efm  eirtU,  to  fsd  lk« 
Bide  of  the  inscribed  paljgoD. 

Sot  I  Da. 
I'riim  or  rylindtr, — Aret  of  bise  multiplied  b;  the  height. 
Pj)ramid  or  coat. — Artft  of  base  multiplied  bj  one-thiixl  of  the  btigbt. 
Fmlvm  o/  a  psramid  or  torn. — \  k  (B  -^  b  -\-  ^  it  b);    k   being   ib* 
beighlj  B  Kod  b  the  arett*  of  the  two  cads.     Or,  Tor  m  cuoie  fruiiuni. 

(D'  —  d'\ 
_      ) ;  Dtnid  being  the  diamelert  of  the  me  cd<1>' 

FnuluBi  of  a  riglil  triatigular  prum.—Jht  hue  X  1  (^+  '''  -r  ""I- 
Fruitum  of  any  right  prim. — The  bue  mullipUed  bj  llediWsDca  from  ibt 
ceuire  of  grftvil;  of  the  secljan. 

Cyliadrical  Mtgnual,  coDtiiined  betwccD  Ihe  bue  and  ftn  obliiju*  pUat 
passing  Ibrough  >  diauieler  of  Ihe  basej  iwo-thirdt  of  Ihe  height  multi- 
plied b;  the  »re*  of  Ibe  great  iriaDgnlar  seclioD;  or)rA<;  r  bMBf  the 
radius  of  the  base,  and  A  ihe  belghi. 

and  d  the  diameter. 
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Tk«  iMM  Ibramla  maj  b«  thai  tUt^d :  ^t{A-\-B'\-C);  I  being  Ui« 
leagth,  il  Mid  B  tht  %rm»  of  the  kMd  and  buiif  wetiont,  and  C  that  of 
ikt  aactioa  Bidwaj  btcwMn  Um». 

2.  Cost«ttU  of  a  cask,  aaarl j  =;  ^  /  (2  /^  -f  rf») ;  or  /  X  ^l>«  *>r«a  of  a 

etrclo  wlioot  dta»otT  w  — ;r^ — . 

8 

CentrtM  of  Gravity. 

OremUr  mrt. — At  a  distaneo  from  tJio  eoatre  =  -y  ;  r  boiag  tht  radios, 
€  tho  chord*  ami  I  tho  length  of  tho  are. 

aniAi« 
TVieoflf.— On  a  line  drawn  Arom  aaj  angle  to  the  middle  of  the  oppoeite 
aide,  ai  tvo-thirde  of  the  dietaace  from  the  angle  to  the  tide. 

fWr/«foW. — On  a  line,  «,  Joining  the  middle  pointe  of  the  two  parallel 

aidee,  B^  b;  dietaace  from  H.  '1(-^   -rj' 
gilrirrli. — DIslaaee  from  the  centre  ^^—. 

Oirtmisr  $tfmmt, — Dietaace  from  the  centre  -^  j^-r  ;  e  being  the  chord 

of  the  eegment,  and  A  iti  area. 

2rr 
dttmitr  «#rr«r.— IMetance  from  the  eentte  ^  --  •  ;  c  being  the  chord, 

and  I  the  length  of  the  arc. 

PmtmM9€  MfmMi. — I>ietance  from  the  vertea  _  three-iAht  of  the  ab- 


9mrfmn  •/  u  n§ki  epliodrr,  torn*,  or  /rmstwm  of  e  tom», — The  centre  of  gra- 
▼itj  it  at  the  eame  dietaace  from  the  baee  ae  that  of  the  parallelogram, 
triangle,  or  trapoaoid,  which  is  a  right  tection  of  the  tame. 

Smr/tt  •/  a  ^^ktnemi  torn  or  tftrntrnt. — At  the  middle  o#  the  height. 


•OUDt. 

Prttm  or  tflmdtr. — At  the  middle  of  the  Une  Joining  the  centrte  of  gra- 
▼it  J  of  the  two  eoda. 

F^frmmd  or  cootf. — Tho  dietance  fr-om  the  bane  le  one-foarth  of  the  line 
Joining  the  Tortea  with  the  oentre  of  gravitj  of  the  baee. 
^  Frmtfwm  •/  a  coaf.^IMatance  from  the  centre  of  the  smaller  end  sa 


(B -^  r)^ -k- 1  St*  ,^       Jli?»-r2irr-r  r»      _^.         ^     .    ,  .  ^ 

B  and  r  the  radii  of  the  greater  and  leee  ends.     IKsiaace  frvm  the  large 
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l^Jurieat  tyment. — DiiUaeefrom  thg  i 
r  b«ing  the  radius  of  Uie  spharc,  A  Ihe  height  of  thai 
^  ^        .  .  8r  — a* 


l!r  — 44' 
Spherkal  leetor. — Ditlaace  from  the  centre  =  |  (r  —  )  A). 

DiBtance  trota  the  vertex  ^  — ^ . 

llemitpktTt. — Diataoce  frain  the  eetitre  =  f  r- 

Stmi-iUiptoid. — IHitanee  Aram  the  centre  =  |  of  Mni-uieaTreTuluiivD- 

Faraboloid. — Dietance  from  the  Tertex  =  |  A. 

A  ny  tgiien  of  boiia. — Diilance  of  lh«  common  centra  of  gravitj  tnm  a 


BD  +  B' V  +  B"  D"  +  t\ 
giTcn    plane  = b  +  B'  +  B"  +  ,>^. 


Jl.  *'.  J 


marseB  or  solid  eoatenta  of  the  bodiei.  and  D,  ly,  D"  the  dlMaBcee  of 
their  reFpeclive  cmlrei  of  gravity  from  ibe  given  plane. 

ArithmetKtd  Progmnon. 
a,  the  flrat  term ;  d,  the  common  diffcranee ;  ■,  the  nambcr  of  lerma ;  I, 

the  nl>  term  ;  t,  the  tum  of  n  terms. 
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I 


(< 


•  (•  =fc  *) 


■in.  a 
h)  ;=  till* «  oot.  b  dtz  tiA.  ^ 
h)  =  eot.  «  eot.  h  qp,  rin.  «  tia.  h ; 


;  ▼•r-«la. «  =  1  —eot.  « ; 


'  1  q^  trnng .  «  Uag.  6 ' 

***«-**  =  -gi:7-=i+«o...' 


Soimtion  of  Trifam^jUM, 
j|,  J^  C,  art  tk«  8  MiflM :  «,  ^,  c,  ar«  Um  8  sMm  •ppodU  tlna,  r«0p««UTdjr. 


Ox 

1.  -.A 

8.  «,  A, 
4.  A,  c 


€ 


eoiTB 


:h=^€Umg.B:  CsbW^^JL 


tia.ilss.  :€r=:^{m^h)  («--*):  «»90*  — 


B. 


UBf.  il  =  •  :  «  s 


.:  C^W^^B. 


8.  *.  e,  -4, 


0«LI9C«- AVOLBO  TmUBOLB*.  {8,  tkt  BTM of  Um  trfawfU ;  p  =z  ^"^^  ''"% 

1.  ^il,«,    A=     I      .  :«~-i — 3:5=  J*«dB.^i=- — --, — 3 — . 

■iB.il  tAu.A  '  twkn.A 

j(B+c) :-»(iw-^):  UBf-HB-o  -Jr:^cocH. 

dB.  H  -  /^*"**  *^^:  or  UBf.  M  -   f>- ^OfEfl. 


4.  «,  A.  e. 
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Motion  of  a  Body'projeeud  verticatfy  vpKord,  i*  Vaemo. 
Le(  (  reprtsKDt  aoj  time  of  ascaat,  in  iMondl. 
h,  (lie  heigbL     ]        ,         ,    .  ,      , 

...        .     '.      Ut  the  end  of  th«  time  r. 
II,  the  Telocity   i 

g,  the  Telocil;  koquired  by  a  ftlling  bodj  ia  1  Moond. 
r,  the  initial  Telocitj  of  projeetion. 
//,  the  whole  height  of  >H«nL 
T,  the  whole  lime  of  uoenL 
Then. 

h=Vt  —  \gfl.  *  =  r—ft. 

K>  F 


Motion  of  a  Projectik  in  FacKO. 
The  traJMlory  of  a  bod;  projected  obUqnelj,  In  Tacno,  it  • 
kxia  of  whicb  i«  tertical. 
Let  rrepresent  the  initiml  Telocity  =2^^ If. 

A  the  angle  of  projection  ebOTe  the  horiionl*!  pUa*. 
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FrMH  wkieh  it  folbwi :  the  angle  of  freaictt  range  {•  f  ^  46^.     Then 

IT. 

f  =s  1.4143  •^• 

Tile  ranges  are  equal  al  angles  eqiiidielant  from  46^. 

Under  a  given  angle  of  projection  the  initial  Teloeitiee  are  ae  the  tqaare 
roots  of  the  ranges. 

When  the  initial  ▼eloeities  are  eqnaU  the  ranges  are  proportional  to  the 
•inee  of  donble  the  angles  of  eletation. 

The  velooities  are  equal  in  the  two  branches  of  the  tr^cctorj,  at  the  sa»a 
height.  • 

The  least  Telocity  is  at  the  snmnnil.  and  is  ^  K  oos.  f, 

iHk  horiiontal  ground,  ths  angle  of  descent  is  equal  to  the  angle  of  preelec- 
tion, and  the  inal  Teloeiij  is  eqoal  to  the  initial  veloeitj. 

fV  /btd  tkt  miiimi  w^otii^t  or  ik«  mmgU  of  /ro^eefiioii,  mteooomry  for  §lrikm§  m 


_  s  COS.  f  ,•         /  e  #  eos.  r 

4  sin.  (f— r)  eoSh  f  *  ''^  2sin7(f  —  r)    cos.  #* 

If  the  tr^)e«torj  he  required  to  pass  through  two  points  whose  co-ordi* 
nales  are  s  and  A,  m^  and  ^,  or  to  pass  through  the  tret  point  and  hare 
a  certain  inclination  0  with  the  horisontal  plane  at  that  point,  as  in  tring 
ever  the  ereec  of  a  painpeC  to  rieochei  an  the  terre-plein.  we  hate  in  the 
irst 


•_  11 


tang,  f  =  — ;  and  V  - 

m^ — «  cos 

and  la  the  seeend, 

tang,  a  ~  2  tang,  t  —  tang.  B;  and  K  _  ,  . 

^         ^^  ^^  000.^^2   tang,  r  —  laog.  • 

When  the  point  is  In  Che  deecendlng  hranch  of  the  curre,  $  and  tang.  # 
are  negative. 

The  tr^eetory  denerlhed  bj  a  heavy  projeetile  thrown  with  a  Ww  veto- 
city,  as  in  the  caas  of  an  eprouveiie  ball,  approachee  very  near  to  a  parabola. 
If  the  presieetile  be  light  for  its  volusse.-- a«  Is  the  ease  with  •hvtlft.-^ihe  tra- 
jectory deecribed  is  not  so  near:  and  when  higher  velocili^  are  employed 
tlM  trejertory  is  very  different,  and  it  is  nirimary  to  tahe  into  coasidcrmtion 
the  resimance  of  tha  atmsephers. 
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RviiUarux  of  the  Air, 

ITlien  a  body  moves  in  the  >ir  with  ft  lo*  Telaeil^,  oT  3«  to  30  bci  par 

second,  it  meets  with  ft  reaiaiancc  which  is  aeniiblj  propoTtional  to  the  i««- 

Hi(y  of  the  air,  lo  the  areft  of  the  projeeUoa  of  Ibe  body  on  s  plmaa  pcipto- 

dicuUr  lo  (be  direction  of  the  motion,  ftnil  to  the  iqiurft  of  tho  *«locitj  of 

the  bod J. 

The  rcmtftDoe  of  the  ftir  in  pounda  t=  — ;; =ki3k, 

ig 

6  being  the  weight  of  ft  euhie  fool  of  iJr,  ftnd  k  ft  eo«Bel«at,  conMaat  for 

eimilar  aolida,  but  Tarfing  with  different  forms. 

When  the  body  nioTes  with  ft  high  Telodilj,  the  reii>tftiic«  of  the  air 
increases  in  a  more  rapid  ratio  than  the  iquara  of  the  Teloeilj,  and  the  law 
mijr  be  eipreised  bj  adding  a  term  proportional  to  the  cub*  of  the  *«• 

For  spherical  projeotilei  the  resistance  ie  in  proparlion  to  the  area  of  • 
great  circle :  calling  the  radius  R,  the  veloeilj  v.  the  rcaiataDco  of  the  air. 
in  pounds,  p,  it  has  been  fouDd  that 

f>^=j4n'A'i'>  M  -| ),  in  which  j1  ie  the  reaiatanee  p«r  aqnare  foot  of 

cross-aeetion  for  a  Telocit;  of  1  foot  per  aeoond.  and  t  in  the  voloeitT  for 

which  the  resisl&nce  due  In  the  second  term  is  equal  to  ll 
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ax  a  1^1 

c«Ttais  aaltlplUrt,  mch  fanctioBt  of and  of  — ^,  e  and  r  being  eoelB* 

dcBU  of  tht  fumaU  for  the  retintaneo  of  Uie  air,  he  gole  jr  =  x  tasf .  f  — 


2  I 'eoe.*f  •  ^         K*co#.»f 


/: 


I    - 


*       _  Fcoi.  f 


D:  r.-T: 


^ .  .  .  -  ,^         ^;  which  are  Iheoqoationt  of  the  tnsjectorj  ia 
I  coe.  f  L  eoe.  0 

Tmnio  aoltiplied  bj  Iheee  oonttaaU  H,  A  A  ^*     Ue  hai  eeleuUted  the 

▼Usee  of  these  mnltipliere  for  the  different  eirenmetancee  of  irlng .  and 

tabvlated  them  fbr  read/  nee. 

ritf  U$t  «/  tfioeiif  bj  the  reeietaaet  of  the  afar  in  anj  tmmil  distaaee  « 

will  be  expressed  bj 

This  fonanla  maj  be  used  in  experiments  with  the  BalUslie  PendnluB, 
for  eompuiing  the  ▼eloeitj  loot  bj  the  ball  In  passinf  from  the  gvn  to  Iha 
pendnlom-block. 


^/ 


Cate  Shot  Qi  X  DiBtamee /rom  the  Gun. 


TV  ptUtiip 


ai  an  J  distance  s  b  foond,  according  to  the  expo- 

V 
riments  at  Mats,  bj  the  eqnatlon,  e^  =  -p p^^ a:  for  high  vela* 


T. — J'^; — ^ 


•Hlea,  es= 


tAg 

m 


:  />  =  densitj  of  the  ball ;  water  =  1.00(1. 


c  m:  S.7182818;  /  =s  12.1  &&  feet ;  log.  / :^  1.M72486;  log.  #  :^  0.4d42M6; 

log.  #  =  1.6977801 
AH  the  dimensions  are  expressed  in /erf : 


Weight  of  shell,  loaded...lbe. 


Il.tt2 
la.  n. 

4.&2      0.8707 

87W.6 
.r  821^764 


^  %^ 


2ir 

// 

log. /> 

A •  0.00818 

e -      O.OII01M73 

log   e ]  4.l»n»6r»38 


n. 

0.4742 
68n.7 
8.8874471 
0.007H6 

aoooiie 

4.0848008 


ri. 

I  0.A21 
<  8t»14.4 

6.8397578 
'  0.00772 

0.00010888 

'  4.0148C49 
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/Vila/  Velocii^  of  Descent  in  the  Air, 

Th»  Ttlocitj  of  ft  pr«()«otilt  dimlablMt  Atom  Um  eommtnoooieBt  of  iu 
iifkt  10  A  poiat  a  liulo  bojottd  tho  nuMiit  of  tkm  tn^oetory ;  it  thon  in- 
ertuM  to  a  oortoia  Uait,  dopoadoai  oa  Um  4iomoCor  asd  doasitj  of  ibo 
balL    Tlio  iaal  ToiooHj  to  gtvoa  by  tbo  oqoalkm 


^fAAABHK- •••*•>■••'»««••  • 

>•••••••••••••••«« 

49. 

9L 

It. 

It. 

fi 

IM 

..M.,^*...!.! 

.U^i^ 

m 

4M 

«» 

410 

<• 

II 


U-      10. 


1 

.. !«.  If 


rit 


Peneiraiion  of  Sphental  ProJtciiltM, 

of  a  oaaaon-ball  la  a  tolM  bom  of  oak  tiaibor.  taeb  aa 
of  a  ▼taaol,  aoeordlag  to  tbo  Proaeb  oiporimonto  ai  O^tto,  la 
ia  laoboo,  bj  tbo  following  formnla : 

-  ^* 


\D2B  /        .0029  »^ 


Tbo 


aolatioa  boiag  um4  oo  at  pago  48S. 
Tbo  poaotratioa  ia  otbor  tulMtaaoot  b  obCalaod  bj  aioUipljrlag  tboat 
givoa  bj  tbo  abovo  fonaula  bjr  tbo  foUowiag  oooAeioaU: 
\M  for  coaipa«t  oartb,  balf  laad  awl  balf  claj. 
l.OS  for  laad  mizod  witb  gratcL 
S.21  for  froftb  «artb. 
1.S    for  fXm. 

1.8    for  bcotfb  aad  wbito  piao. 
2.       for  poplar. 
0.19  for  liaiocioao  rock. 
0.41  for  matoarj  of  good  qoalitj. 


Gemeral  Formuitt/ur  (*t9mpui%ntj  ihr  Imiiwi  Veioeii^  of  a  BalL 


la  wbleb  r  It  tb#  iaiiial  vvloelij  of  tbo  ball. 
C.  tbo  railiii«  of  tbo  hnrr. 
a.  tbo  radial  of  tbo  ball. 

■^  tbo  woigbt  of  tbo  boll,  witb  tbo  tabot,  ote..  u*«d  ia  loodtag. 
II.  Ibo  woigbt  of  tbo  ebargo  of  powdor. 
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11,  the  weight  of  powder  (loow)  wbi«h  wonM  in  tkc  bora  «f  Iht 

BOO. 
Z^.  the  oommon  logkrilbmt. 

y  end  A,  ooeffielent*,  d«pc«diB(  oa  th«  nMtira  of  ordDanee  m1 
the  qualit;  of  ihe  powder  need ;  to  be  detamlned  expeilMfltlly  b;  aaex 
or  same  Icdowd  tbIooK j,  and  ff'en  differenoe  of  wiad^e. 

A  m&jr  prob&bl;,  without  HDBible  error,  be  regarded  aa  eonelaat  for  iht 

Mine  quklitj  of  powder,  thomgh  uied  in  different  kiad*  of  orduon;  bui 

Uie  Talue  of  y  ihoald  be  ooiopnted  from  tbe  known  Teloeilj  in  n  cm*  e^ 

prooching  neereit  to  tliat  to  wUob  the  formiila  [«  to  be  »|>plied. 

In  ordioary  eaaei  of  windage  (  IT)  we  maj  ooneider 

C  — 1P_2(C— g)_ir 

c<    ~     c     "<r 

Aenording  to  the  eipertmeDta  made  with  the  BalliaUa  P«ndalam  U 
VashiDgton  Areenal,  the  mean  Talues  of  the  eoeffieieata  y  nod  A,  fbr  !>•• 
pout's  powder,  in  gune  of  TariouB  oalibrea,  (from  6-pounder  to  83-po«Bdcr.  i 
are :  )■  =  8,500  feet ;  A  =  8,200  feet. 

The  aboie  formulu,  for  the  reeiilanee  of  tlio  air  and  tat  the  initial 
veloeil;,  are  obtained  ttnm  the  "Tr»it<  de  Baliatlqn*,  |Mr  l«  MBftnl 
Didian,  ISOO ;"  a  work  which  ma;  be  eonulted  for  a  fnll  dUcBMiea  if 
the  (lieor;  of  the  motion  of  projrctilei,  and  the  deilatioaa  produced  bf 
their  ecceatricitj  and  other  «aaeei. 
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F 

S8 

10701 

0,10984 

i.i6g 

"551 

0.1.836      0.11... 

i' 

59 

11409 

0,11696 

1198s 

»J>74 

o..,;64  1  oijl;* 

T> 

60 

0-1J856 

0 

14.48 

0,1444. 

»473S 

15031 

o.«5]»r  |o-i5U4 

H 

6> 

0.15614 

0 

15913 

0.16111 

16513 

0 

i68=s 

0.17. i«  i  0.17431 

It 

61 

0.174,51 

»77J7 

0.1S044 

18351 

1866. 

o.i!97i      o.;9J»5 

61 

0..918, 

19596 

0.19910 

30116 

J°i43 

o.,o«6.      0-3.... 

'•6 

64 

o.„,S. 

JIJ03 

0,3.816 

31150 

11476 

6.318OJ      CtJIJI 

»1 

6^ 

o.);i5i 

0.33463 

0,33795 

o.j4'i9 

0.34465 

0.34*01   035.41 

■ 
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AOmon :  PnaMiiw  acslnil.  In  laburalofr,  Sit. 

ACOOPTUMUn,  InftBtfj:  XoiHBrlawra,  »;.— DiMmriou,  lU.--llit«, 
Bf^CaTaTrj.  IM.-Ar(Ul>r7,  IM.-Wrljhu,  m. 

ACRAH  or  UU:  a  ohitaulIorai-Kiiilitul.;  tp^f.gnr.  i.tti.Ut. 

UK,  ATMOaraiEIC:  b«uUr,  ,1,  U  ,J,  uf  thu  DTwatrc,  4U.  It^i. 

AUOn :  or  Tarieu  Batali.  cmpaiitlaB.  41^— Of  coIb*.  H-<. 

UXmn:  AbQia  (U  Unl  sf  Uh  *ta,  g(  WaihiaftsB.  8l  Leaia.  !<aBta  Fa, 
ami  Bm  AaUaio,  Ml. 

AMHIIItlOB:  /*«  .«M/f  J>w,  i6«.-bl»aiiaai  a>4  ><i(fau.  i;a.    Tt 

^hM  sW  JTHMna  <>■>•.  i;i.— Fillas,  »T.— Parkiaf.  r)t.-l>iB<D>J-Di  a>4 
wilChU^  ST*,  rw  Sht>  aaJ  '7->rnHa  tfau.  !«*.— Ihawanea*  aail  wciKbU'  "T- 
— PfaaanatloB  aa4  lUinca.  SIC-  Bnaklaf  ap  BBHrrHvaUr,  :i;.  Vu'lt;  i* 
•Mb  uwaBlUoB.<h«l,  i3i.  3M.  -Uaaalil;  f^  hU  inis,  »!;  r~r  liaga-tnla, 
il  oT  bru,  UV. 

:  f.^  t\'U  ''■^rfi-f :  XaMBtlatart.  SI.  -Bill  af 
U.— Bill  a/  kn«,  •!.  PiaiBii-ia*  aa4  nlibl.  TI.-l>iHi..r  amaf^ 
Mrau  Ut.  Ul.~('»aiMb,  Ui,  IM  -W.ifbi..  pa(k>J.  31*.— B.«r<b  f-r  iatntar, 
*M.  J-.rJV«.iiM.>.|fMr,ia.n.  N.iw«'lalar>.  AT.- IHBauiw  a»l -aicK  Tl.  - 
BillarUabM.  1>T. -Billaflnl.  •*.  — laUn-r  anaafiMfiMK.  <'uaU'i<U.  U4.— 
ToMala  TM  aukat  r^ruMgr:  3U.  -  Kanhri  f.,(  .  baiirij.  Ml. 

UfOLI  or  nSKT.  lAYVftU:  !>.■..<.  n.  II     I4  fw..,  I>.  ». 

UIMAL  POWIK:  n*  ■urkmc  |-.a't    r  »n  *...!  fc......  4^},  tTI. 

UnUACm  COAL:  u«.t.<7  ^  W.uki  f.>  »W  f..i.  (». 

ABTmolT:  StM.(»i.;  M'li>»f  f '^L  Ii-|Mi(liiM.  mi. 

AXm-ILOCK.  br  F'-rtal-k  r.r(>    I>.a»D>luai  aa.1  nlilil,  IM. 

ArrKHDAOB  FOE  ■UlUll:  \  ■xB'Utan.  !■•.     Ia>|«rtl.,a.  Mt. 

ABUjMif  plane iB'tran*!  mfhr*..  V.l.  Hi.     tMmt tt ttmittA nnWt.  4M. 

AumnncAL  nMWMUWW:  r-naaia  r.r,  4;>. 

AXHAMIIT  or  rOBTinCATIOn:  Oaa*.  tanUp*.  aad  aaaan.ii.Hi  n- 
^■lr«4  for.  :«l. 

ABMOHB-ITOOU:  Xaabar  hrantaab.  III—Fm  M^  patk.  JU. 

AIMI,  IIM:  XMMaartalat*.  HI.  -Mamtnu  BB4**t(hi>,:lL-.«|>«ta  p«M 
(•c  npaln,  3M 


ABTILLEEY :  I'r.jporlion  of,  for  i 
nrniJinuTt  of  futw,  3BU.— For  mountain-Mrvice,  363, 

ABTILLEBY-PaACTICE:  Rugu,  3S1.— loilial  Telaehio,  393.— Lam  of  •*!<- 
rilj'  Uy  >ilii.l>K<>,  :!«i.— PeDetntion  iD  mi»Di7,  »SS.— In  okk,  »H.— In  rveiw  ul 


AETILLEBT-SVOKD,    Foot:    Nod 


iclUure,   22I.-~I>iBni>l0a*    and  nick-. 


ABH,  WHITE:  Prnpcrtiei';  I'hi,  405. — Streni^b;  Spec.  gTKT.,  ' 
ATHOSPHESE :  Wtigbt  of,  per  mi  nam  ineS,  i:.S. 
AXE,  FELUHO  :  l>iinMitioii>  and  wi'lfibl,  130. 
AXLE-TEEEB :  Uimcniion)  and  walgbli  of  ilifcnul  kiodo,  ilS. 


BABBITTS  METAL :  Compawd  or  lin,  V  parU.  eoppfr,  I  pari,  435. 
BALANCE,  Common  :  Fur  ■cigbing,  1119. 

BALUBTtCS:  E<|natioD  of  lb*  trnjcrlnry  in  lacao.  4^0.— Id  air,  1^3. 
BALIS:  Lr.f.l:  Uiamclcri  and  wviKbla.  :I8.— MaoDor  at  DakJDC,  :«.— Piif. 
and  weigbl,  3t — 3'. — SpMiGe  (taiilj.  ZT  — 
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:    Whiu:  i?«<#.*  ri««l  for  M<l<11e-lrt>ef,  fbirt.etr.,  4«5.  ^fltreofth,  431. 
i:  r«>iiipow4l  of  Citpprr,  3*  partf,  tin.  2?  |>artff,  4?5. 
BKLL0W8:  for  ftrl«l-for)C»:  NomMiclalor*,  &•.— Tu  pot  ii  in  \Amrt,  60. 
BILIl:  CutrMljr*  !>*!.  327.— Wainl,  228.— t^woni  vkoaMer,  228.— Sabrp,  229. 
BUUT,  LcfttlM-r:  IMIottioo.  143. 
BIU^HOOK:  Dim«otiont  siid  weiftbt,  130. 
ULU:  or  timber  for  artillerf-^arrtaK^*.  M.— Of  if«Mi,  ^9. 
BimmiOUS  COAL:  Kin*!*.  42^.— Qttalille*  of;  Wei|cht.  429. 
BLACK  ITAIVi  f»r«o<Ml:   ronp>»iiitiua  ;  Appli<*Alk»n,  174. 
TIrlMTf  AVB  BftlifiWf.  for  mrehaaical  munmmrrm :  Ihmeiuioaa  and  vetf kti, 
121. 
BLVB  UOHTl:  PivfwnUma.  34)7.— CoapMilioa  for.  307.  327. 
BOABBt :  MMfarmMit  uf.  44«.— T»bl«  of  wmf^rial  feH  of.  411. 
BOILIBO-POIBTB,  of  liquia^  45t. 
BUfcH:  naMtiraiioa  ami  diaontum*,  71.  72. 
B(K)XB :  Vor  »iritp*e«|nip«i«ot,  :id*<. 

BOOnrS  PATIBT  OBBAfB  fur  aslet:  (^ompotiiioo.  I7«. 
BOBMAra  fUBB:  FabrirAiiaa.  296.— l»im«o»ioap.  297. 
BQZBi:  r*r  piM^kuiff  ai««keu.  194.— Ril««,  19&.— 8aalU«r«  ewtridgw,  279. 
^Madlol-UlU,  279.~rkld.aaia«BUIo«.  279.— P»fv«Mio«.«ap«,  392. 
i:  OMMptimUofl  of.  426. — S<r«fiiclk  and  fpertie  fraritj.  432. 
MIOST:  Fur  Iwavj  fiiii*,  130.— Ursdaatloot.  138. 
1:  r«  AftUtcry.  144.— For  MowiUlo-Artitlory.  151.— For  Cavalry,  19$. 
—Wright,  163.  167. 

BBOVSB:  r«>aip<Mitioe.  22.  Prup«riiM.  22.— .4aaly»U,  23.— r««>  ia  laWtBlary, 
992.— mrtaytk ;  ^pt^.  grmr.,  432. 

f^»r  Aortorbatirrio* :  likliory  or  Urek,  voif  kl  X75  Ik*.  139. 
JLU:  lattrarUoaa  for,  193. 
BBtfVBiBH-MULTU BB,  for  faabarrob :  CfioipoillWa,  191. 
BVCSLSi.  143.— ClaMttraiiM,  194. 

BVCBBHOT  CABXBQWBi,  contaia  U  b«ckAol,  299.— DiaMMloat,  n9. 
BfnWB>BABBKL:  Fa»*rtrai»<*o ;  IhoMBtioat:  Wrigkt,  139. 
BVBBB:  A^lwaiioa  foe.  267. 

c. 

CAI990V:  XaaN^laiaro.  46.-I>i»Mi»kHif  aM  voifkl*.  77.-BiIlf  oT  ttekw, 
93.  Hill  of  irm,  9y  l^aipmrtii  r<.r  toM.  X17.— W«4ffkt.  o-ialpfwd,  3>9.— Kamkar 
•C  ruaod*  of  aaiaiaailiv^a.  369  -   Naaibrr  wtik  a  9ol4*kalt«T7.  392. 

CAJntTBBA:  #W  #-WU.W.*v«-  FaWiraiWia.  m.-fN«Ma»foat  aad  ««l«kU, 
279.  #W  S,0'j^  mmd  r#tfrri«Ni  Sm-^r^^  2«4.— tHMOMWa*  aad  vHgkU.  297.— Fia* 
acnati  -n  And  •torafv.  ^•16 

CAVItnOUAXOT:  I»ua»a*i«af  aad  w^lgkla.  JA     IMarafo.  319. 

CABVOV :  r^  •>•««  irala.  Mi. 

CAFt.  Faprf     For  9«l4.aaioiaaiUi»a.  27A 

CAFt.  FMvfMaioa.  for  mall  arst  x  Fakrtaalia^  999.— Faakhif.  391— Wdgkl, 
J99,— Malmala  foe,  993. 
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C&P-FOUCH :  NomeneUInn ;  Dimcniioni,  3!T. 

CAKBINE :  Nu  modr-l  kdipud ;  Mrml  kladi  in  wrviic,  117. 

CABBIKKJLUri}  I  N'omeaelatnra  {  Dimantionr,  £2». 

CAEBIHE-THIHBLE.  liS. 

GAKBIAQES:  A.^ncirelafure;  Flglil.  44.— Pnirit,  M.— For  aaanuiB-bowitwr. 
5C.— Sif|[r.-,  iH.— MurturnBgoii*,  Bl,— Bwb«ll«,  83.— C«*ib»Ib.  65.— Ftask  >kl[*>« 
Ciii.  JJiw.HfiuKi  i»<<  Wei'jkn.-  Field,  74,  TT.— Sicgf,  TB,  77.— WuodcB  butrtk. 
T",  T9.— Culumbikd  buUtle,  S!.— PrswrralioD,  S7.  BHU  >/  Timl.r ..  FiHil.  M.- 
Mnunlain-buwilHT,  AT.- Slcps,  88.  Bill,  u/  Irum:  Fitlil,  89.— MiHiBtaia-boB,;. 
ur,  UA.— SiuKc,  100.— Barbatto,  104.— Cutnut*.  109.  Nnvbrr  far  k  fl*M-b«iuri. 
26:!.— Fur  *  iiicKe-lrmili,  3114.— For  vnmiiieDt  <>r  r»Kil«attoBI,  .tOV. 

CAST,  /'.uiVi'i  Ammvnilion:  NonuDclBlun),  58.- Tnck,  it.  .Slitji  !>..b>b- 
cliilurr.  112.— DimciuliiDi  ud  wgighti,  IIS.— Billi  uf  timber,  1"       WtrtMii' 

CABTRnraB-BAQB :  F-r  FitM-Giin;  271,  37».  >W  Sirg,  and  G^rrimm  /i.m. 
2^:1.— liiini'ii^i'mr.  2ST. — Prticrrntian  and  Morajc*,  3 It. 

CABTBIDOE-BLOGXS:  For  FiM-Gw,>:  Fibricatloa.  2T!;  EHnnifi.nt.  :71. 
F..r  Si..K  an.t  U«mt.,<i  a-iii,  2g».— UiincniiDDt,  2ST. 

CABTBIDaE-BOZ:  Infuitrr.  !2T.  230.- Xlfli,  22«,  !30.— CaTslr;.  Ti9,  T* 

CABTBID0E8 :  For  SmuiII  Ar»i .-  MakiitK.  S<>a.-DiB«n>ioiU  and  >.-iKbU.  ;:' 
—Dlduk.  2<:U.— I'rnctoilicin  ud  itunict,  Slfi.  >W  >'i(M-(/.h..  Uincti*iuu  u  i 
wt'l/litr,  27U, — Fur   riciKbet  Bring,   SS;i. — rnwrvitjun    and  fUtrae*.    "I'. — T  ' 
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CntCUi :  TsMm  of  sfMM  aikI  circomfrrMieM,  4M. 
GUAVniO:  Ann*,  202.-««oHi,  22«. 

COAL:  (rUrvMMU.  427.— BitamiBOM,  42«.~ABtknicito,  429.~W«igliU,  429. 
OOAL-BOX:  For  field. for jrr.  61. 
O0lAL-t4CX:  For  portable  furgv,  1.T0. 
OOAL^TAft:  How  obuinea,  429.— A  iMkor  for  ipiBi,  172. 
OOIMOmS  MOITAI;  DiaMoticms  aod  weigbt,  21.— D«l,  «7. 
OOm:  f  o«i«^  SkitM:  DimentivM,  wtifbu,  and  alloj.  448.     For9i*/m,  463. 
1:  How  Bado;  Q«alitiM.  429. 

:  PrfpantioB,  32a.— CoapociUoa  for,  327. 
OOUTHIXAM:  XoMneUtw*,  U,  1ft.— DiMraduDt  Mid  troigbu,  18,  20. 
:  Sirragtk  of,  416. 

:  lloBling-powtrt  cif«  481. 
OOnVCTOlS:  LifhtniDic.  2j2.— Of  eleclricilj,  W«t,  4:^7. 
OOVX-FICX:  ritcol  wtrt  Xi>.  IH ;  carried  ia  cap-povt-b,  227. 
COFFSE:   Fnr  maaufactvra  uf  Uronio  ir«nif  22. — For  laboratory -SM,  M2.<* 
TfaMiiaff,  42>.— iMrMiftb  of,  432. 
:  Tablet  of,  49ft. 

:  XoMOBclatort ;  Dtnottfioiis  and  wtlfbl,  159. 

•ioMl  ttfvofftb  of,  437.  438.~Ania.  475.— Soliditj,  47ft. 
i:  l*ropartiai;  Uma,  40ft SCrMgUi;  feSpae.  grav.*  431. 

D. 

BBOQBATIOn,  for  roekoU :  Htart.  iorpeaU,  at  win,  alc^  111. 

MnnORXE,  Mermry  :  lir»4*ri|4ioa  aad  «mw  242. 

BIAIt,  }<••  :  Cottacrwttoa  of,  483. 

BnnrMCTOB :  Vm  »f,  U  tbo  ClootroBalliMie  PMdiOaai,  25ft. 

Binoinrrnio  mmii  arm*.  199. 

BHPAXT:  DoftalU'*«.  15.  ^W  miat,  19.  :#. 

B0O*W00D:  Prtiprrtko;  r*e«,  408  -Sivrastb;  Spoe.  gnv.,  431. 

DEAO»10PX:  Di«iea*ioa*  and  wrifbt,  UO. 

lllAWniO>PAFBE:  DtsMitioa*  ..f.  14j«. 

DTB  for  bUrkUiK  bdu :  Coai|M>«it*ofli ;  Frvr«rmiioa,  175. 


Uflt'lB  of  tbM  ••  etttt  lro«,  492. 

BLBOTEIOITT :  lUlaiivo  ooadoHinf  .|»nv«^  of  mm^t,  457. 

luono-BAiximo  prninvM:  D«^Hr<in».  249^  r^.  259. 

XLM:  r»Oi|  r*r  frllia^  and  mmaII  Bafr«,  495.— Streoffb;  .■'per.  ffnv..  431. 
BMUASmU-aHirmBt:  N'««ber  of.  f«<  •ioco.iraia,  3«7. 
BQVATIOV  OP  TIHB.  494. 

B^PIFMMT;  of  fteld  «amaffe««  337.— Of  prairla-MfHac*^  lift.— Of  Mo«a. 
lalabowilMr.  33«.'4Jf  ^«r«a  ft#r  fteld  baiterr,  339.-01  battorywaffoa  fcr  ftaM- 
U  341.— Of  Ibffa  fur  park,  31ft. -Of  haiiorjvaffoa  lir  park.  349. -Of  Mfa 


» 


INUltX. 

P. 

PACXHtO:  Smill  ariv'.  191.— Viib  alrkir,  lOfi.— Rourilii,  IIA.— Sm 
urlriilgu,  I6S.~MDEket.bKllii,  iiV.—CtHtiigv-htga,  171.— Field -umitii 
STS.—'AmmumUon-boxFi.  241.— Pcrcuialua-Miit,  Sai. 

FACSINO-BOXEB :   For   mutkeU,  tdl Fgt  rltlia,  ISS.— For  nmtl-ai 

lri<lK<ia,  3-0.— Fur  muskm-bulti,  270.- Fur  flrld-uniBDRiliun,  SrD.-Por  f 


PACKS.  1-t  inonnt.m-KrviM 

:  WeigliU,  TS. 

•t  rr"n,  VII. 

un.   lil.-Weigh^  75.— Bill  ..f  timber.  ST.-B 

kloil  reqiiiiTcl  fgr  ■  c»rri»pi,  1 

PAPER.  Lnharslory :  Kinds 

on,  :t;t.— DitDFiiiioiii!  una  loighu,  »a. 

PABE.  FIELD :  Cnmp<»>tin 

n  .If.  S8.1. 

wclBhl,  1S3. 

PASTE:  Td  prepare  lb<' dWe 

iKDt  kindi  of,  3A4. 

PEHDOLOM,  It.lll»..iD :  It, 

PEKDITtnU.  I'lipLnin  Deal 

01 :  DoKcripliun.  HB.-To  u«,  !50. 

PENDDLTJM.HAU88E:  De 

PEironLTTMS;  Uugih  of: 

Time  of  Tibftion  (,r,  108.     Iht^rinf!  Tin* 

I 


PESEXHAnOH:  0/  -Vft.J;  In  mHonrj,  3' 
S9T.— In  gruiite  and  briuk,  101.— la  rmi-cinsi  ni 
Sm.<n  An»,  402,     0/  Spitrwnl  /Vn/rrnVe.,  48; 

PEKT-HOUSE:    NomenolBlnre,  IIT.— To  put  on.  lIT^Bill  of  iBmbEr.   IK 
—Dill  of  iron,  IIT. 

PERCUaaiOK-CAPa :  Fabrintlon,  289.- Puking,  303.— Miunbsr  nfoind  Sr 

PETABO;  Use;  Fabricntion ;   EffwU;   Substitaui  lot  it,  Xli.— Sot  unuawt 

areworki..  321. 

PEWTER:  Compand  nf  tin,  4  pirti,  lead.  1  part,  IZS. 
PICK-AXE:  Dimenainna  and  weight,  132. 
PIG  IBOIT:  Propesa  of  miDufutura,  412.— Slmiiglh,  iSJ. 
PILUfa  BALLS,  4<l.— To  Gud  the  Bninber  In  ■  pile,  10.— T^lej  of  j.Ueay  11 
PDIE:  Wbile,  pilch,  fcllaw  :  ?ropenIcs,  tOS.— Slrenglh;  fUpMifla  gimrj^,  Ul 
PINTLE:  Weightof;  Barbell..,  70,  8a.—CiWMii»tfl,  81. 
PINTLE-CROSS  :  Foe  tempornfy  batterieti,  11T. 
PIPES:  Thithn™  of.  4S4.  4W.— WeiBht  of  iron,  444. 
PISTOL  :  A  repealing,  ieiurd  (a  Ihe  uarulr;  and  light  >rt11lerj.  ITT. 
PISTOL-CABBINE:  NoncnrlElure,  180.— DinieDiiona  and  wvighl,  IM. 
PITCH  :  lino  innde  ;  For  nbat  used.  430. 
PITCH  CEMENT  ;  r„rap„,iiion,  ns. 

PITCKES  FASCINES  :  Prepantion  nf,  304,— Hon  oarH,  3U5. 

FIANTON'S  COHFOSITIOR  Tor  trvsi^rvhig  woo.1  or  iron,  17.1. 

,AI£S  :  Ciittrldi-u.boi,  Ml.— Vi.:\eV-\«\\.'n.%.-&*««->f^.' 
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PLATFOBMi  for  8ieg«  gam  and  mortars^  117.— Dimension!  and  weighta,  120. 

FLATF0BM8:  For  Siege-Gunt :  Nomenclature,  117. — Dimensions  and  weights, 
120. — Bills  of  timber,  122.  For  Sieye-Jfortart :  Nomenclature,  117. — Dimensions 
and  weights,  120.— Bills  of  timber,  122. 

PLUIOCET,  for  mortars :  Line  and  Bob,  weight  1  lb.,  134. 

PODITniO-WIBE,  for  mortars:  Iron  wire  No.  7,  20  inches  long,  134. 

POLE-PAD:  Nomenolature ;  Use;  Preserration,  150. 

POPLAB,  White :  Properties ;  Uses,  405. — Strength ;  Spec,  gravity,  432. 

POSTABLE  POBOS,  for  mountain-howitzers:  Nomenclature,  58. — Weight,  75. 

P0BTFIBE8:  Fabrication,  292.— Packing,  293.— Preservation  in  store,  317. 

POWDER.   (See  Ouitpowdxr,  234.) 

P0WDE&-BABBEL8 :  Fabrication,  240. — Dimensions,  241. 

POWDEBrXEABUBES :  Description ;  Dimensions ;  Weights,  134. 

POWERS  OF  HVICBERS:  Tables  of,  496. 

PTtATltne-llA'R'RTAOie ;  Nomenclature,  54. — Dimensions  and  weights,  74. — 
Equipment,  338. 

PREPOEDERAHOE :  Definition,  15.— Of  guns,  18,  19.— Of  howitzers,  21.  . 

PRESERYATIOH:  Carriages,  67.— Implements,  140.— Harness,  160.— Small 
mrms,  197. — Small  arms  in  service,  199. — Ammunition  and  fireworks,  315. — Metals, 
426.— Finished  work,  426. 

PREBSURE-PISTOH,  Captain  Rodman's :  Description  and  use,  251. 

PRIMERS,  FRICnOK:  Fabrication,  298.— Packing,  299.— Number  required  for 
field-ammunition,  335. — For  siege,  365. — For  forts,  370. 

PRI1CDI0-WIRE,  for  field  and  garrison  guns :  Dimensions  and  weights,  134. 

PROORESSIOH:  Arithmetical  and  geometrical,  478. 

PROJECTILE:  Motion  of:  In  vacuo,  480.— In  the  air,  482.    Penetration,  485. 

PROLOHOE:  Description;  Dimensions;  Weight,  134. 

PROOF:  Of  ordnance,  29.— Of  shot  and  shells,  39.— Of  musket-barrds,  184.— 
Of  springs,  186. — Of  swords  and  sabres,  225. — Of  gunpowder,  242. — Of  chains,  440. 

PULLET:  Power  of,  468. 

PULLET-BLOCKS,  for  gins:  Nomenclature,  111,  112. 

PUHCUIEO  METALS :  Force  required  for,  433. 
Wedgewood's :  Scale,  458. 


Q. 

QUAHTITY  OP  WORK :  Definition,  465.— Done  by  men  and  horses,  471,  472. 
QUICK-MATCH  :  Preparation,  291.— Preservation  in  store,  317. 
QUOIN,  for  siege-mortars :  Dimensions;  Weight,  134. 

B. 

RACKS,  for  small  arms,  197. 

RAIK:  Quantity  that  falls  annually,  463.— Of  fire,  311.— Qold,  311. 
RAMMER-HEADS :  Fabrication,  128.— Dimensions  and  weights,  138. 
RAMMERS:  Fabrioation,  128.— Dimensions  and  weights,  138. 
RAMRODS:  Nomenolatnre,  178.— Inspection,  188. 

46* 


H&LFB  BO0KXT8:  7abrlaUi»n 


EALTBRM 


1,  I**.— Fiir  MMintaiD-ArtlDfry.  111.— Foe  O 


n-ishtt,  ISO. 


HASD-BABKOW:  »amcn<Ulun.  117. 

HASDBILLt  II 

HAND-CABT : 

HASD  8LIS0-CABT:  N'mDanslaturt,  lU— Dinmiaa*  u>d  nIcM*.  II 

HABSSPIKSS :  K>.«ene1*lure,  136.— DimasaioM  ud  vwcbl*.  UT. 

BJLSHXSB:  For  fitld  trnd  Siiyr  Cam'eff  ;  KomniclitBn,  IIZ.— Bi 
euh  hono,  183.— Wiigbt,  10:1.— DidaeatiaD*  uf  psru,  HI.— IniJi  ittM  « 
MiUrinlt  for  niBhlDg.  ItD.- StorKg*.  IM.— £pMc  |«fU  for  r*r<*iH,  SU.  U 
■  biClcrr.  .1(12.     Fo.-  Jfo..l<it,i.jVrv.'H.'  XanndUsn,  lit— W.4cW,  J*. 

HAVBBZ,PindiiJum,rorFiol(l-S«rTi«iD«MHpIiaBiiClU.— OTttluHMflKl- 

HATEB8ACS,  Gbdoci'c  Dimsnabn*  and  waighu.  tit 

HAT :  bImoDiioDi  and  irelgbu  nt  bnndlH,  tM. 

HEAT.  (5fi.— Eipuiiino  of  lariaiii  hUUdow  b^,  iU—CaaOaMiam  <  O  - 

It  at.  by  buaBBln,   4<I.— Or   WMbiaiba.  IL  l»  - 
I. 

Dtw,  IPS,— ttlrenctb  I  Spn.  |rnT_  «3I. 
iiulaliin,  Hi, — Dimmaluna  ■»!  avltltt,  M9. 
111.  riixd  I  r»ot  Id  I  mlnoUv  •a».  *;>. 
rd  r»r  B  fiald-btiur;.  MI.— Kumbir  fofalfiBi  Ite  ■  *!«•■ 
-W»rli  dambj.  4;l. 
icnil  dlrvclNni  fur,  ISt. 


EZIOHTB:  MiHun 
Saulfl  Fe.  San  Aiiu.niu, 
BICKOaY:  IV..i™;n 
BOBSE-BBUSH :  K 
HOBSEPOWEK:  i 
EOBSES:  NumWr 


HOBSEBHOEIKO :  Gbdi 

HOEBESHOES:    Nomcudalun  i    Dionuluu    u 
«..,'.-  Nomeiiclntiin;  WoIghO,  1«1. 

HOT  BLAST :   Ui«  gf  iDcnawa  U»  yltld  al  irau, 

HOT  SHOT:  FirinE,  <03.— Ex|>uiiii.u  of,  401. 

HOWnZEBB:  Kiod*  aod  »]ibr«,  13— NuounrbOu*.  10— PHmIM  * 
•ioni  and  xcighle,  IS,  ia.~Ii»p«cUoD.  I8.-Pr«r.  U.— PrMtrntba.  XL 

HTDBAttl-lCJACEl  Aiuli)Uliil>fi>rth«]imDC-Jwl(: 

BTDKAtrllC  RAHB  :  Pr^porUun*  of,  4«T. 

HTSKOltETEB:  Cuuitiu^lisD  i  Uimcn-ioBi  i  I'm.  431 


amBmxTi:  f- 


tlrahn,  1(1.     X'ii.I. 


»■  r.rU.  Mi>«>r*t*, 
It  and  wetsliu,  IS 
.d  XMKb~r!  r<ittt 


IKCLIXES  PLANE:  l'-».i  •.(.  40n. 
UrFAHTBX  ACCOITE&EKEim-.  NooioBcUioni  DIum 
—  JUalEtiali  tut  m»libt,U\. 
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8HSIL-H00K8 :  Dimeniioni  »nd  weight,  134. 

SHOD  HANDSPIKES :  Nomenclature,  136. — Dimensions  and  weights,  137. 

SHOT:  Dimensions  and  weights,  34. — To  compute  weight  of,  37. — Inspection, 
38. — Piling  and  preservation,  40. — Strapping,  273. — Ranges,  384. — Penetrationsy 
896,  402. — Expansion  when  heated,  404. 

8H0TEL:  Nomenolatare ;  Dimensions  and  weight,  135. 

8IE0B-ABTILLSBT :  Ount :  Kind,  13.— Dimensions  and  weights,  18, 19, 20. — 
Proportion  in  a  siege>train,  364.  Carriage* :  Nomenclature,  59. — Dimensions  and 
weights,  76. — Bills  of  timber,  88. — Bills  of  iron,  100. — Equipment,  366. — Mecba- 
nieal  manoeuTres,  377. 

UEGS-GABUAOBS :  Nomenclature,  59. — Dimensions  and  weights,  76,  77. — 
Equipment,  366. 

SIBOS-TBAni :  Composition  of,  364. 

81KVKB:  For  laboratory,  325.— For  gunpowder,  242. 

8IOHAUU)CKET8 :  Uow  denominated,  308. — Fabrication,  309. — Dimensioni 
and  weights,  313. — Decorations  for,  311. — Preservation  in  store,  317. 

SUES  :  Tables  of  natural,  535.— Tables  of  logarithms  of,  537. 

8LIH&-CABT8 :  Nomenclature,  112. — Dimensions  and  weights,  119.  Hand: 
Nonenelatiire,  114. — Dimensions  and  weights,  119. — Bill  of  timber,  122. — BiU  of 
iron,  125. 

SLIHO^^HAniS :  Description;  Length,  114.— Weight,  119. 

SLOW-HATCH:  Preparation  and  packing,  290.— Preservation  in  store,  316. 

SMALL  ABMS:  Nomenclature,  177.'— Dimensions  and  weights,  183. — Inspec- 
tion, 183. — Packing,  194. — Care  in  store,  198. — Repairs,  206. — For  armament  of 
forts,  370. — Of  foreign  countries,  487. 

SKELTIHO  IBOH:  Process  of;  Fuel  and  flux  used  in,  412. 

SOLDEB:  Silver;  llard;  Plumber's;  Tinner's;  Pewterer's;  Composition, 425. 

SOLDEBIVO,  Liquor  for :  Composition,  425. 

SOLIDS:  Expansion  bj  heat,  459. — Mensuration,  476. — Centre  of  gravity,  477. 

SOUVD:  Velocity,  about  1100  feet  in  a  second,  456. 

BPABE  PABTS:  For  repairs  of  small  arms,  209. — Swords,  226. — Accoutrements, 
231. — Field-carriages  and  equipments,  363. — Siege-carriages,  367. — Fortress-oar- 
riages,  372. 

SPATULA,  for  mortars:  Dimensions  and  weight,  134. 

SPECIFIC  GBATITIBS :  Of  fluids,  438. 

SPHEBICAL  OASB  SHOT :  Dimensions  and  weights,  35. — For  rifled  guns,  35. 
—Inspection,  39.— Filling  and  charging;  Charge  for  firing;  Weights,  fixed,  275-279. 
— Packing,  281. — Proportion  in  ammunition-chest,  335. — For  a  battery,  362. — For 
a  siege-train,  365.— Ranges  and  time  of  flight,  384.— Initial  velocity,  399.— Velo- 
cities  of,  at  x  distanee  from  the  gun,  483,  484. 

SPIKIHO  OraS:  Manner  of,  82.— To  fire  spiked  guns,  32. 

SPUCniG  BOPES:  Manner  of,  376. 

SPOHOX-BVGXBT :  Nomenelature ;  Dimensions  and  weight,  135. 

SPOHeB-COTBBS:  Fabrication,  129.— Dimensions  and  weights,  138. 

SPOHGX-HBABS:  Fabrieation,  128. — Dimensions  and  weights,  138. 

SPOHOS:  Fabrieatios,  128.— Dimensions  and  weights,  138.— For  mortars,  140. 
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ire,  iSn.— Weight,  IM. 


I  mad  w«tght,  in. 

ml  uid  nigbl,  IM. 

nelklars,  llS.—Dlmmtiiima,  «<d^  m. 


LEO-OITAItD:  Nomenc 

lEVEB;  I'DRer  or.  4A8. 

LEVES^ACEl  N'amciX'litnrr,  117.- 

LIFTINO-JACK:  Xumrnclilun,  Ufl.- 

IIOHT  ABTILLEET  BABBE:  N.. 

UOHT-BALU:  Fthriouion.  SOT. 

LIOHTHIRQ-SODfl:  Bt:st  nmtirikle  fur,  251.— To  put  up,  »1 

LIOHTS:  Fibriution,  SSO.—Compaiiliuni  for.  327. 

LUBES;  A'»» 

M',i:)l,i,:  Fii>Id  udpruriF,  74.— SiagB,  Tfl.     BitU-f  Timbtr:  Fur  trfd,  H.— r« 
eiv>^.  fH.     £.'Ik  »/  /rv*  .-  For  fleld,  03.— Pnr  liri^  102. 

LIMBEB-CHEST:  For  travel!  inK-IVirKe  and  bMUrr.mgnii,  M — Wtigku.  77. 

IINCH-FIHB:  DimentiuiK  itnil  weigfau,  tS. 

Linz  OF  SIORT,  >'Blural :  DaSdilioD,  IS.— OT  (nol,  I».  M. 

LIHEB:  McnsunliuD  or,  474. 

LimMEHT,  fur  huroa,  ibi. 

LINK:  DlineDginoa  and  weiKhl,  158. 

LOCK-CHAinS,  for  field  aad  licga  cairiagH:  Dimemiou,  TO. 

LOCK,  mJSEEI :  KomMiclaturt,  177.— lDfp««tioB,  IBS.— To  tak*  apart,  ^4,— 


IKDEX.  &51 

:  W«rkUiff*pow«r  ot,  45S,  471. 
*8  MABrat:  Diai«oaioiM  and  weifhl,  132. 
of  Uaib«r  Mid  bowdt,  410,  446. 
\9t  ibr  cwtrldf^bagf ,  164. 

:  For  e<mftmctiAtt«,  8tun|^  and  piwnalioD,  426.->8trenftlir  432. — 
BftUliw  aAllMbUity ;  DiietUitj ;  C»p«cilj  of  cMidurtiox  clectHcitjr,  457.— Eipmo- 
•fe«^kMt,46f. 

I:  Losftli  ot,  44f,  454.— T Abb  for  rtdacUoo  to  inehe*,  493. 
:  Vm\Ui  SUtm,  44S.— Foreifo,  453. 
I:  NoaoaoUUiv,  ft7. 
i:  KiaduidrAlibrWv  13. — NoBMOcl«l«r*,  15.— IMmeovioni  and  weight*, 
It^SL— Frooi;M.— ProMnraUoii,33.— Bo(i«.e7.— PUiTorm*,  1 17. 120.-IiDpl«airoU 
■•4  o^ifflMttU,  3M. — MccbMiieal  mmiMrvTrM,  3$1. 

MOITAB-WAMV:  NomoboUUuv,  61.— DiMoatioiit  and  wtifhu,  77.— Bill  of 
ti«Wr,  66.— BUI  of  Iron.  lOX 

■OVUM,  tor  vadt :  Ptmvottont,  287. 

MOraXAIV-BOWlTlU :  Dtaeosioos  and  wetfbi,  21.    rWriAj^.*  DioMa^iaDS 
■•4  voiffbU  75.— PaabiBK,  153.— CoapoaitioD  of  a  batierr,  363. 

MOranVM:  rmrMmakH:  N'o«««elat«rt,  17!*.— lo>prctioB.  IHS.— CiMaios, 
Stt.    #W  Mi/U  :  Koia«o«latar«,  179. 

>:  NoMOttclatart,  223.— Dimeatiooi  and  wetKbU,  231. 
*:  Hi/h:   Koai«Bdatur«,  177. — IHoMBtiaM  aad  wtifht,  l«i3.     M*»<lti 
4|^  1641:  Noa«Bcial«rai  179.— DioMBfioat  and  vci/^bt,  1^3.  -  lDi|MM*tioo,  l^^S. — 
FmUbc  194.     CmdH:  NoM«BcUttti«,  179.— Diai«B»t«.B«  and  wrtjcbi.  l^.':. 

:  FabrieatioB,  266.— BandUof.  26».  — l*«ckuiK«  264. 


WMOMt    Wmm^mmdCmi:  DlacBiioBa,  73.     iTorMtAo*;  WtifbU  161. 

SAfl^MOi:  DiflMBtioBt,  69. 

ffllFTil.  S4(nnnO:  I^whaatloB  aad  dip,  463. 

SmMNMOnBIIOnD  OffICa*S  IWOU:  .\u«MBrUiar»,  22J.   -I»iaiebtl<>Ba 

««ifbi,224. 

S0V«00KHIBfIOnD  OffICa*8  IWOID-BILT:  DttatBtiua*,  224. 
NoBMBolalar* ;  tHa«B«ioo«.  156. 
:  DtaMStioBa  aad  votgbu,  71. 


o. 

OAK.  WMXTI:  Pr«favtiaii  I'tm,  465.— tfOMgtb ;  9fm,  gmr^  HV 

MXt:  Wotfbl  of  a  bwboli  Of  a  c«bk  fo^,  456. 

WMATCI:  KiBda  aad  ralibrot,  13.— DaialUoM  of  fmiU,  14.— !«Mio»eU. 
taTB,  16.— I>Miff«*UoB,  17.— Principal  dlmoaoioM  aM  wifbu,  1«.  19.  2«».  21.— 
lafpoalWB.  27.— Proof.  29.— Markt,  31.— Ii^ffiriaa  Ib  aoTYira.  31.— l*pibiaff  aB4 
maplblag.  32.— PrworvalloB,  U.— PropMtioB  lor  a  toM^lfBlB.  362.— Fur  a  ai»(». 
tTBla,  664.-Of  KBflaBd.  466.— Of  FraBro;  BoiflM,  i6».  UpalB  ;  PraMia.  496. 
» 491 — 0B1OB7 ;  kmmMim,  49t.— Of  ikB  lUvrj  oTtb*  1'bM«4  SuIm,  192. 
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P. 

PACKnrO:  Bmall  armr,  194.— With  itnw,  IM.— Sword*,  IM.— fEgu!!  4.- 
cartriilEc^,  SHS.— Muskct-biUa,  269.— CariridEa-bagj,  III.— rirl4-BBaiu.iU. 
S-W.- .\inmuiiHion-bgie«.  !8I.— P«rciuMnn.«pf,  W2. 

PACKING-B0ZZ8 ;  For  muikcli.  ISI.—For  riBii.  IBS.- For  insll  vn  a 
tri-lgi-t,  2;i).— For  tnniliet-bBUf,  270.- P»r  Ipld-kBiuiiiBili<in,  2Tf.— Fur  f.nin 


>r  [«:r 


t,  M2.- 


«,31i. 


PAIHT! 


,  1G9.— Br^nud'*,   171.- 


■\  for 


■laps,  1 


PAPER,  LaliornloT]- :  Kindt;  Proor;  UiinPDiirmii  ud  wctxbd.  MS. 
PAPER  SHELLS:  FibHcstion.  :<2I.— DimcDiionn  asd  vcigbli,  3:«. 
PARS.  FIELD  :  ComiH'iitiuii  of,  :is;<. 
PASS-BOX:  Diuttininns  inrl  ni^ighl.  132. 
PASTE:  To  pwpire  tbc  liiffmnt  kind,  of,  «4. 
FERDDLUH.  Ballielif:  I'hiI  to  dcIvrmliM  initial  Tclociikf.  :43. 
PEHDFLDII,  rnptsin  B«ulou>:  Denrriptinn.  249.— Tu  ««.  3iO. 
PEnDDLtrH-BAIJBSE:  Dcxriixjou  of.  ns.-awlualionK.  1:1.1. 
PEin>nL0]I8:  Ldigth  of;   Time  of  vibration  uT,  46*.     Kn«/rinj! 
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FL4TVnK»  fbr  ttof»  gUM  tad  oMtrlftn,  1  l7.~Ptm«iitioBi  Mid  «ti|Hkt«t  lit. 
nAXVOBMI:  For  Si^ift-timmt :  NomeorUinrv,  117. — IMoMPOsioat  mi«I  w«>ifhl% 
ISt.— Billf  of  lisber,  123.     For  Sit^-MnrUMf :  NaOMoctalar*,  117.— DioMationa 
Mi4  vciflil*.  lM.~BUti  of  timber,  122. 

r,  for  Boruuv:  L4m  aikI  Bok»  wvigbt  1  lb.,  134. 

Cur  morUra:  Inm  «ir«  N^.  7,  20  inelicii  loof,  ISC. 
fOU-PAB:  K«MMl*Uirt:  Cm;  Pimrratiuo,  IM. 
fOFLAB,  WUto:  ProptrtiM;  !'•«.  406.— StreofUi ;  8|wc.  f ravUx,  432. 
FOBfABU  fOm,  fpr  ■M>«BUiB-bowitt»rt:  NuM«oclatarp,  M.— Wrijcbt,  71. 
I:  ftMmikam,  2M.— PlMkiag,  293.— PrM«nr»tUHi  in  slor*.  SI 7. 
(8m  OmrovMiB,  2S4.) 
WWDBB>1ABBIIJ:  F»briaaioo*  240.— Dianuioo*.  241. 
FOWUE-MBAiraB:  DMniptlfHi;  l>i«m«ioo«;  WeixbtP,  134. 
FOWIBS  or  VmOSBS:  TftbiM  oC  4M. 

WliTlll4TiBlf IBB !   N'MMocUtort,  S4.— DuMntiuni  asd  vtifhu,  74.^ 
B^ifMml.  S.1R. 

;-.  MlaitiiMi.  15.— or  irvM,  \%  19.— 4ir  bowitMiv.  SI. 
tTATIOB:   CwriaiCM.  67.— ImplcmMiU,    140.— IUni««^    100.— ttmall 
m.— ^(<M«11  anM  la  Mtriot,  199.— AoiaiwiiUua  mU  trvworlM,  3li.— MhaU, 
OMl- Phibbwl  «'>rk.  420. 

•FlffOB,  CapUio  Rudmui's:  DwrHpllMi  Md  •««•  251. 
reiCnOB:  Pabrifa(i..o.  299.-  Farkinc  299.— Nvmbvr  r«<|uir«d  fur 
tald  MiWiailioa,  315.- Fur  •irf».  305.— For  forf*.  370. 

fbr  iald  and  ffarriaoa  gaai :  DiaMatiiMit  aad  weifbu,  134. 
:  ArltboMlkal  aad  gvwaM^firal  470. 

MoCioa  aC:  la  vacao.  4nO.  — la  tW  air,  4h2.     Fca«trmljaa»  4H5. 
>:  Dacrriplioo :  I>iaMa«»uat:  W«i||bt,  134. 
PBOOr :  Of  urdaaaca,  29— <K  aboi  aad  abflUi,  39. -of  aia«b«l  bitrrol*.  1x4.- 
or  ipriac*.  IMw— Of  i««rds  aad  fabm.  325.->(»f  ipuipovdar,  242.— <»f  chaia*,  440. 
mUT:  Po«»r  of.  40fl. 

FVIXBT-BLOCBS,  f<»rfias:  NoaeorUtarv.  I11»  112. 
FUBCBIBO  HBTAU :  Forra  miain-.!  fur.  4.U. 
W«dfawood*t :  HcaW,  4:»4. 


Q. 

QVABTITT  or  W0B8 :  IVioition.  4«S.  ~I>on«  by  mra  aad  b'.rar«.  471.  472. 
OVICB-KATCB  :  Fr*|iaralioa.  291.     Prr*«riatHHi  la  it'trr.  317. 
OVODf*  for  tiag«  Mortart:  Iiiai«a«ion» ;  Wv^gbl,  134. 

R. 

BACBl.  f.>r  taiall  anaa,  197. 

:  Qaaatliy  tbal  IblU  aaaaally.  4^— of  tr*^  3ll.-«H4d.  311. 
>KIAM:  FabTKalMia.  I2<i.— l»i»Miti«aa  aad  v«t«bu.  111. 
:  Fabrtaaliaa,  12a.— Ui»aa*Ma«  Mid  «««ckla.  IIA. 
BABBOBO!  K— tadatara.  I70.^1aa»wu.ai.  1*0. 

40* 


5U  INDKX. 

CAP-FOUCH:  NomcDelstnTo;  Dlmeniion*,  SIT. 

CABBIRE :  Xu  moda  Copied ;  Mverel  tiodi  Id  Krrin,  ITT. 

CASBINE4LDI0;  Nantncbtan;  DiBcuiioiu,  m. 

CARBIHE  THIMBLZ,  1S8. 

CABR1A0E8:  fl.,m,Ktlai«rt :  FiBld,  4i.— Pninc,  M.— For  mouituB.hairiatr. 
5G.~Siet;t,  5».— MurUr-wagDM,  CI— Bwfaaltc,  Ki.—Ctita»U,  63.— Fluk  ^fcv« 

DIJ,     DiMr.fuiiHt  and   WtigkU:  Fiold,  T4,  TT. — Siege,  It,  7T Wooden  taifcnb. 

1»,  TO.— Culumbiwl  bubetle,  SS.—PnHrralion,  ST.  BilU  •>/  Timttr .-  FMd.  *t.- 
Mounuln-huvitier,  ST.—Sifge,  S8,  Bill,  b/  /mn;  Fidid,  8».— M<iuatBiD-b»B.r. 
>er,  V#.— SioRC,  100.— Bmrbatta,  104.— Cuemat*.  IDS.  Naalwr  for  k  laM  Wtttn. 
262.— Fur  «  aicKC-lnin,  3flJ.— For  unumFnC  nf  fbrliBfitiDDi,  3&V. 

CAST,  l',airit  AmmunitiaH :  NumcncIMura,  iS.— Track,  ao.  Nlimj:  \.«n- 
rlnlure.  112.— Dim«niiati9  ud  waigbU,  IIS.— Bills  uT  tinbcr,  1"       Wrrkmiil 

CAKTBIDOE-BAOI :  For  FMd-G„n.,  ITl,  ITS.  >'<«■  .Si^y.  -iKJ  larrimm  r„^ 
!83.— ltiin*n«on»,  287.— I'rcBBrr.tioii  ud  ■((>»««■  SI*. 
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